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Optical High-Volume Memory System Using 
Cylindrical Optical Information Carriers 


957A0080A Kiev UPRAVLYAYUSHCHIYE SISTEMY 
I MASHINY in Russian No 3 May-Jun 94 (manuscript 
received 18 Nov 93) pp 10-12 


[Article by A. A. Antonov, Kiev; UDC 681.327] 


[FBIS Abstract] A high-volume memory system architec- 
ture is analyzed. The system contains subscriber and 
archive memory, which substantially reduces the average 
access time for the entire volume of stored data. 
Mechanical and optical switching systems are compared, 
and the advantages and disadvantages of each are given. 
A combined mechanical and optical switching system is 
proposed to provide rapid access (optical subscriber 
system) and a virtually unlimited volume of information 
storage on cylinders (mechanical archive system). A 
schematic is given. Calculations are used to determine 
the optimal volume of subscriber memory and accept- 
able access time values. Removable information carriers 
for optical high-volume memory systems are compared. 
Cylindrical optical information carriers provide the 
highest volume density (by at least an order of magni- 
tude) for recording and storage. They are small and 
durable, so they are more portable than disk storage 
devices, and are easier to store. Figure 1; table 1; 
references 3: 1 Russian, 2 Western. 


Object-Oriented Approach in Development of 
CADS for Electronic Devices 


957A0080B Kiev UPRAVLYAYUSHCHIYE SISTEMY 
I MASH'NY in Russian No 3 May-Jun 94 (manuscript 
received 26 Apr 93; after revision 9 Sep 93) pp 72-76 


[Article by S. N. Lobzov, R. F. Mardanov, Kazan; 
UDC 681.3] 


[FBIS Abstract] An object-oriented approach is used to 
consider the construction of a CADS for electronic 
devices. The object is represented as data and the rules 
for acting on the object. This approach makes it possible 
to describe abstract and real objects and the relations 
between them. Device design (in this case the design of 
electronic devices on printed circuit boards) involves 
description of the operation of the device, followed by 
selection of specific electronic elements from lists. This 
simplifies not only the design process, but also modifi- 
cation of designs and the introduction of new electronic 
elements. General aspects of system use and prospects 
for further development ar analyzed. Two problems in 
CADS design are addressed: modification and expansion 
of software, and creation of CADS environments 
capable of integrating software written by different 
developers. It is predicted that standards will soon be 
developed for the creation of these software systems. The 
CADS described in this paper is implemented on an IBM 
PC running MS DOS. The software is written in C**. 
Figure 1; references 4 ( Russian). 
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Predicting Execution of Complex Program Complexes 
on Parallel Computers: Direct Stochastic Modeling 


957A0084 Moscow AVTOMATIKA I 
TELEMEKHANIKA in Russian No 11 Nov 94 
(manuscript received 25 Feb 94) pp 142-157 


{Article by V.V. Ignatushchenko, Yu. S. Klushin, Insti- 
tute of Control Problems, Russian Academy of Sciences, 
Moscow; UDC 681.324:519.21] 


[FBIS Abstract] Parallel computers are increasingly being used 
in real-time control systems, and it is important to estimate a 
priori how well suited these computers are to solving a specific 
set of problems in a designated period of time. For parallel 
computers this is called predicting the execution time. Programs 
are represented by graph models with a finite number of vertices 
and treated as complexes of interconnected modules, that is, 
tasks and/or their parallel/sequential fragments. Methods in 
scheduling theory are not suitable for use with parallel com- 
puters because of the indeterminacies. A new approach, direct 
stochastic modeling, is used to predict execution of complicated 
program complexes. The approach provides a substantially 
higher level of predictive accuracy than other similar methods. 
The system can also be used to evaluate the efficiency of various 
methods of paralleling of complexes given a random execution 
time for each module in the complex. The algorithm developed 
here makes it possible to automate data preparation for direct 
stochastic modeling of the execution of a complex. The correct- 
ness and accuracy of the method was confirmed in simulation 
studies. Figures 5; tables 2; references 10: 9 Russian, | Western. 


Determining Object Parameters with a Neural-Like Net 


957A0093 Riga AVTOMATIKA I VYCHISLITELNAYA 
TEKHNIKA in Russian No 5 Sep-Oct 94 (manuscript 
received 14 Mar 94) pp 61-67 


[Article by A.I. Bobrovskiy, V.V. Yefimov, V.V. 
Chernysh; UDC 007:612.82] 


[FBIS Abstract] The problem of determining the parameters 
of the state of an object when the parameters cannot be 
measured directly is stated formally. The object is observed 
by measuring some characteristic function which is a priori 
given in an unambiguous analytical or tabular form. The 
essence of the approach proposed here is reduction of the 
problem to recognition of digitized images of empirically 
constructed graphics of the characteristic function. A series of 
reference graphics of the characteristic function corre- 
sponding to various values of its state parameters must be 
formulated. The effect of noise in digitizing is considered. 
The digitized images are to be recognized by a neural-like net. 
A neural-like net was selected because it has maximized 
paralleling of the processing of distributed information and 
can solve this type of problem in real time. The structure of 
the net is described and shown in a figure. It has three layers 
of neuron-like elements. The process of training the net to 
recognize images is described. The effectiveness of this 
approach was confirmed in testing. Figures 2; references 6 
(Russian). 
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Problems of Constructing We'ded Aircraft 
Structures 


957D000SA Moscow SVAROCHNOYE PROIZVODSTVO 
in Russian No 10 Oct 94 pp 2-5 


(Article by A.G. Bratukhin, corresponding member of 
the Moscow Institute of Aviation, V. V. Redchits, doctor 
of the technical sciences, and V.I. Lukhin, candidate of 
the technical sciences, UDC 621.791:629.7] 


\FBIS Abstract] If domestic aircraft manufacturers are 
going to be competitive on the world market, then the 
activities of their design engineers must be guided by 
three basic principles. First, design engineers must be 
able to have at their disposal appropriate on-site scien- 
tific and technical capability. This means that they must 
be able to rely on having the plant, equipment, and 
highly qualified technical personnel they need to imple- 
meni their design proposals. Scientific production com- 
plexes can be establis'.ed to meet this objective. Second, 
the design engineer must be part of the creative process 
at all product design stages. He must have access to 
computer-aided design and drafting systems to help him 
optimize the interface between design and technical 
requirements. The realization of this principle will entail 
extensive scientific and technical investment to develop 
both the appropriate software and the capability to 
manufacture and evaluate the types of welded structures 
that will be designed on these systems. Third, the design 
engineer must be able to take a comprehensive and 
integrated approach to engineering the technical profile 
of a welded component and the process by which it is to 
be manufactured. He must precisely articulate the nature 
of the design problem as a whole and be thoroughly 
familiar with all the technical aspects of the production 
process. This latter requirement will entail overhauling 
the current system of training and certifying design 
engineers as well as other scientific and technical per- 
sonnel. The complexities of designing and manufac- 
turing some iepresentative welded aircraft structures 
such as frames, longerons, and fuselage panels and 
sections were used to illustrate the argument. All aspects 
of the problem, from formulating component specifica- 
tions to selecting materials to fabricating the component 
were discussed in detail. Figures 4. 


Automatic Welding of Aluminum and Titanium 
Alloy Structures 


957D0005B Moscow SVAROCHNOYE PROIZVODSTVO 
in Russian No 10 Oct 94 pp 5-8 


[Article by Yu.L. Yarovinskiy, candidate of the technical 
sciences, Energiya Scientific Production Association; 
UDC 621.791:658.011.54] 


[FBIS Abstract] The welding processes and equipment 
used by the Energiya Scientific Production Association 
to assemble aircraft fuselage sections, fuel tanks, and 
other components were described. Prior to stamping, 
fuselage sections are arc-welded from aluminum-alloy 
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sheet 1.5 to 3 mm thick on a special machine. The seams 
are formed by rotating the shell relative to the stationary 
welding head. The edges to be welded are immobilized 
by key-actuated pneumatic clamps with 300 N of force 
against a rigid corrosion-resistant steel backing. To 
ensure seam integrity after stamping, the machine has a 
special slide-mounted device that moves directly along 
the surface of the metal and hammers the seams with a 
rolling strike face at high speed immediately after 
welding. Since fuselage sections can have numerous 
flanges, they are welded sequentially using a special 
ASF-700 rotating welding head. After one flange is 
welded into the opening cut for it in the immobilized 
shell assembly, the next opening is cut, the flange welded 
in, and so forth. MT V-8002 welding machines are used 
to spot weld the frame-and-stringer assemblies to the 
shell sections. Fluid reservoirs are fabricated in a similar 
manner from the same material, except that they are 
usually made without frames. A nearly identical process 
is used to weld aluminum-alloy longeron-supported 
frames that have mounting fixtures with multiple attach- 
ment points connected by rods made of aluminum 
and/or titanium alloys, composite materials, or a combi- 
nation of the two. These frames are fabricated in assem- 
bling jigs that allow the mountings to be precisely 
aligned. High-pressure spherical tanks made from tita- 
nium alloy are fabricated by welding together two 
stamped sphere halves with dimensions rigidly con- 
trolled by a numerically controlled machine. The 
assembly is welded in two passes in an automatic 
welding chamber with a controlled helium (first pass) or 
argon (second pass) atmosphere. X-ray and computer- 
ized inspection techniques are used to test all welds. 
Figures 3. 


Explosion Processes for Fabricating Metals Used 
in Nuclear Facilities and a Method for Testing the 
Irradiation Resistance of Industrial Explosives 


957D0005C Moscow SVAROCHNOYE 
PROIZVODSTVO in Russian No 10 Oct 1994 pp 8-13 


[Article by V.N. Gulbin, V.A. Goldin, V.V. Yefanov, 
Ye.N. Kuzin, and N.P. Syrkus, candidates of the tech- 
nical sciences, A. A. Moisheyev and V. B. Nikolayev, 
engineers, and A. V. Putilov, doctor of the technical 
sciences, NIKIMT [Scientific Research and Design Insti- 
tute of Metallurgical Technology] Scientific Production 
Association; UDC 621.7.044.2:669.01 7] 


[FBIS Abstract] Advances made by the NIKIMT Scien- 
tific Production Association in the area of explosion 
metal fabrication processes were surveyed. Explecion 
welding is being used to make a number of different 
types of high-performance structures for various indus- 
tries. Examples cited included various types of flat, 
tubular, and shaped structures made from two or more 
layers of unlike metals, and various types of bimetal pipe 
adapters designed for use in harsh service environments. 
The use of explosion welding to fabricate structures has 
been shown to greatly increase irradiation and corrosion 
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resistance, structural strength, and service life. Explosion 
stamping is now being used in applications as varied as 
fabricating dairy equipment parts to encapsulating 
nuclear wastes. Explosion metal cutting is used to dis- 
mantle various types of large metal structures such as 
offshore drilling platforms, ships, and nuclear reactors. 
This process can be used to cut steel sheet of any length 
up to 60 mm thick, pipe with a wall thickness up to 40 
mm, rod and bar up to 80 mm in diameter, and various 
structural shapes up to 20 mm thick. Various types of 
shaped charges are used for this purpose. Remote sys- 
tems are used to dismantle radioactively contaminated 
equipment. The radiation resistance of the types of 
electronic detonators and charges used in remote sys- 
tems was tested on a K-120000M universal gamma 
radiation research apparatus housed in a specially 
designed building. It was found that absorbed doses of 
gamma-radiation up to 70 kGr + 20% did not adversely 
affect the basic technical characteristics or the perfor- 
mance of the explosives. Figures 4, tables 1; references 9: 
8 Russian, | Western. 


Railway Transport as a Major Welding Consumer 


957D0005D Moscow SVAROCHNOYE 
PROIZVODSTVO in Russian No 10 Oct 94 pp 20-23 


[Article by V.N. Lozinskiy, candidate of the technical 
sciences, All-Union Scientific Research Institute of 
Railway Transport; UDC 621.791:658.2] 


[FBIS Abstract] Welding, hard-facing, and thermal-spray 
processes are used extensively to manufacture, repair, 
and maintain locomotives and rolling stock, railroads, 
and railway infrastructure. While no precise data are 
available, it is estimated that arc-welding and hard- 
facing processes used to repair and maintain locomotive 
and rolling-stock parts and components account for 65% 
of all welding operations, resistance welding of rail 
accounts for 30%, and the remaining 5% consists of new 
and specialized processes such as thermal spraying, gas- 
pressure welding, and explosion welding. The difficulty 
and expense of obtaining spare parts and new equipment 
necessitate the effective use of these processes to keep 
existing equipment in good repair. Some of the processes 
highlighted included two automatic submerged arc pro- 
cesses for hard-surfacing wheel flanges; a plasma flange- 
hardening process; automatic vibration arc-welding that 
uses an ANKEF-10 welder to hard-face various types of 
shafts; gas-pressure welding processes for reconditioning 
locomotive components such as tie rods and transmis- 
sion components; thermal-spray processes for applying 
hard-surfacing coatings to more than 800 categories of 
engine parts and components; arc-welding and hard- 
facing processes for repairing car chassis, body, and 
coupler components; gas-pressure welding for repairing 
air-brake lines; and arc-welding processes for repairing 
the cisterns of tanker cars used to transport chemicals 
and other highly corrosive liquids. The planned intro- 
duction of high-speed railways between Moscow and 
other major cities and the need to substantially improve 
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rail quality have led to the introduction of advanced 
resistance welding processes such as pulsed flash 
welding. Parts and components reconditioned using the 
processes discussed were tested under conditions that 
simulated their actual service environment. Test results 
were very encouraging, and it is expected that substantial 
savings will be realized by using welding processes to 
recondition and repair worn parts and components 


Fusion Welding Thin-Sheet Titanium Alloys to 
Corrosion-Resistant Steels 


957D0005E Moscow SVAROCHNOYE 
PROIZVODSTVO in Russian No 10 Oct 1994 pp 27-29 


[Article by F.R. Kulikov, engineer, V.N. Shnyrikov, 
engineer, S.V. Ivanova, engineer (Industrial Aviation 
Group imeni S.V. Ilyushin), V.I. Lukin, candidate of the 
technical sciences, and L.L. Starova, engineer (All-Union 
Institute of Aviation Materials); UDC 621.791.75: 
669.15.018+669.295] 


[FBIS Abstract] A new process was developed for man- 
ufacturing bi-metal aircraft pipe adapters and other 
mass-produced fittings by fusion welding titanium alloy 
and corrosion-resistant steel adapter stock to either end 
of a vanadium-alloy ring while it is still in its liquid 
phase. This process produces strong, dense welded joints 
that have sufficient tensile strength and a long service 
life. Static and cyclical destructive testing of these 
adapters by means of internal pressure showed that 
failure generally occurred in the base metal outside the 
weld zone in one of the base metals. By increasing the 
thickness of the intermediate metal, an 8 to 10-fold 
increase in service life was achieved. These fittings, 
which are much easier to manufacture and much more 
durable then conventionally produced fittings, can be 
used in place of mechanical fittings such as union- or 
flange-type couplings. They also make it possible to 
reduce pipeline weight and the labor involved in making 
the component parts. The fusion-welding process 
described can be adapted to join any tubular or flat parts 
or weldments between 0.8 and 20 mm thick. Figures 9, 
tables |. 


Reconditioning Aircraft Parts With Laser-Fused 
Hard-Facing Coatings 

957D0005F Moscow SVAROCHNOYE 
PROIZVODSTVO in Russian No 10 Oct 94 pp 30-32 


[Article by L.N. Di:nitriyenko, candidate of the technical 
sciences (State Aviatior. Plant No. 402), M.A. Zelen- 
skaya, engineer, and Yu.V. Zelenskiy, engineer (Scien- 
tific Research Institute for the Study of Defects); UDC 
621.79.92:621.378.826] 


[FBIS Abstract] A method was developed for recondi- 
tioning worn aircraft parts by using thermal spray and 
laser technology to hard-face worn surfaces with nickel- 
based coatings 0.7 to 1.5 mm thick. Plasma-spraying, 
flame-spraying, or detonation flame spraying were used 
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to apply the coatings, which were then glazed by a beam 
from a 5-kW continuous CO, laser. The proposed 
method is based on the theory that melting and recrys- 
tallization of the metal in the transition zone occur at 
rates high enough to prevent, or at least minimize, the 


formation of intermetallides. This method was 
used successfully to resurface various titanium and 
nickel-alloy gas-turbine engine components such as 
blades and nozzle rings and obtain the desired physical 
and mechanical properties. Figures 2. 
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Principles of a Stepwise Combustion of Solid Fuel, 
with a Minimal Exhaust of Nitrogen Oxide 


95740217A Moscow TEPLOENERGETIKA in Russian 
No 12 Dec 94 pp 51-55 


[Article by Roslyakov, L.Ye. Yegorova, Chzhun Beytszin, 
Mescow Energy Institute; UDC 614.715.621.311.22] 


[FBIS Abstract] Optimal conditions are determined for a 
step-by-step (in stages) combustion of solid fuel which 
would assure minimal exhaust of fast fuel and thermal 
nitrogen oxide in the flare. Four characteristic stages of 
combustion are discussed and a diagram for the four- 
Stage combustion is provided. The stage-by-stage con- 
cept was tested in a numerical experiment for two types 
of coal: brown Irsha-Borodin coal and the bituminous 
coal from Tszisi (China). The combustion of the brown 
coal was modeled in a open burner of the E-75-3.9-440 
boiler, and the bituminous coal was tested in a furnace of 
the Kharbin factory (China). The results of computing 
the nitrogen oxide emission are listed in a table. It is 
demonstrated that application of the proposed concept 
of the “in-stages” combustion of solid fuels would reduce 
the NO, exhaust down to 200 mg/m? level or below; 
thus, the exhaust ievel projected in the State Complex 
Scientific and Engineering Program “Ecologically Clean 
Thermal Power Plants” can be realistically met without 
application of gas filtering methods. Figures 5, tables 2, 
references 14: 12 Russian, 2 Western 


Development of Central Heating Systems Under 
Market Economy Conditions Taking into Account 
the Formation of the Country’s Electricity and 
Fuel-Energy Balance 


957A0218A Moscow TEPLOENERGETIKA in Russian 
No 12 Dec 94 p 2 


[Article by L.S. Khnlev, M.S. Vorobyev, G. P. Kutovoy, 
L.P. Rafikov, VNIIKTEP-Minekonomika RF-AO 
“Neftegaz”’; UDC 658.264] 


[FBIS Abstract] Suggestions are offered with respect to 
principal directions and the expedient scale of develop- 
ment of central heating systems, interrelated with forma- 
tion of the electric, thermal and fuel balance of the 
Russian resources; and also on how to improve the 
engineering and economic computation methods and 
management of the heat supply, the volume of the Jamal 
gas utilization of heat and energy supply to the RF and 
the neighboring countries, and its possible delivery to the 
West European market. 
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Energy Characteristics of Gas-Turbine Central 
Heating Plants 


957A0218A Moscow TEPLOENERGETIKA in Russian 
No 12 Dec 94 p 11 


[Article by Ye.Ya. Sokolov, V.A. Martynov, Moscow 
Energy Institute; UDC 621.165.001.57] 


{[FBIS Abstract] Relationships are provided for compu- 
tation of principal energy parameters of gas-turbine 
central heating plants. The problem of selecting optimal 
parameters of the working medium at the input and 
output from a gas-turbine is examined, and the area of a 
rational utilization of gas-turbine plants for the central 
heat supply systems is determined. 


Determination of the Economic Efficiency and 
Application areas of a Middle-Power and 
Low-Power Gas-Turbine Central Heating Plants 


957A0218A Moscow TEPLOENERGETIKA in Russian 
No 12 Dec 94 p 17 


[Article by I.A. Smirnov, V.V. Molodyuk, L.S. Khrilev, 
VNIPlenergoorom-VNIIKTEP; UDC 621.438] 


[FBIS Abstract] Different diagrams of Gas-Turbine 
Plants (GTP) are examined and the composition of their 
equipment and engineering and economic characteristics 
are provided. Rational areas of the GTP application are 
defined. It is demonstrated that the GTP employment in 
systems based on constructing installations which utilize 
the heat of exhaust gases under a differential pressure is 
a promising direction for development. 


Improvement of the Power Units and their Steam 
Turbines and Conversion to a New Level of Steam 
Parameters 


957A0218A Moscow TEPLOENERGETIKA in Russian 
No 12 Dec 94 p 43 


[Article by A.D. Trukhniy, A.G. Kostyuk, B.M. 
Troyan »vskiy, Moscow Energy Institute; UDC 
621.311.22.002.51] 


[FBIS Abstract] Feasibility and advantages of conver- 
sion to a new leve) of steam parameters with a simulta- 
neous perfection of the steam turbine power units and 
their equipment are examined. The domestic and foreign 
experience of employing extremely supercritical pressure 
and high steam temperatures, applicable primarily to 
steam turbines, is analyzed. 


Principles of a Step-by-Step Burning of Solid 
Fuels, with a Minimal Exhaust of Nitrogen Oxide 
957A0218A Moscow TEPLOENERGETIKA in Russian 
No 12 Dec 94 p 51 

[Article by P.V. Roslyakov, L.Ye. Yegorova, Chzhun Beytszin. 
Moscow Energy Institute; UDC 614.715.621.311.22] 


[FBIS Abstract] A concept is proposed for a step-by-step 
combustion of solid fuels with a minimum exhaust of 
nitrogen oxide with smoke gases of the boiler plants. 
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Hydrodynamic and Phase Changing Processes in 
Installations with a Boiling Layer 

957A0218A Moscow TEPLOENERGETIKA in Russian 
No 12 Dec 94 p 56 


[Article by A.V. Ryzhasov, All-Russian Thermal- 
Enyineering Institute; UDC 614.715.621.311.22] 


[FBIS Abstract] Results are provided of theoretical, 
modeling and computation studies in the area of 
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hydrodynamics of different types of two-phase systems 
with a boiling layer. Their classification, depending on 
pressure or the kinetic type of heat exchange between 
gas and solid phases, is also provided. An analysis of 
the burning particles breakage produced by heating 
and oftening of their surface with a loss of their 
strength properties, and separation of small fragments 
in a highly niobile two-phase medium was conducted 
based on the experimental data. 
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Determination of Threshold and Maximally 
Ineffective Concentrations of Atmospheric 
Pollution on the Basis of In?ividual Diagnestic 
Evaluation of Status of the Body 


957C00194 Moscow GIGIYENA I SANITARIYA 
in Russian No 12 Dec 93 {manuscript submitted 
24 Jun 93] pp 4-7 


[Article by S.L. Avaliani, A.V. Votyakov, M.M. Andri- 
anova, Ye.V. 'rodova, Ye. V. Pechennikova, Scientific 
Research Institute of Human Ecology and Environmental 
Hygiene imeni A. N. Sysin, Russian Academy of Medical 
Sciences, Moscow, UDC 616.1/.8-02:614.71}-07] 


[FBIS abstract] Threshold levels were deiermined on the 
basis of individual diagnostic evaluation of the status of 
the body in the context of the average diurnal maximum 
permissible concentrations in the atmosphere of popu‘a- 
tion centers of a complex mixture consisting of 75 
percent monobenzyltoluene and approximately 25 per- 
cent dibenzyltoluene, with traces of epoxide resins. In 
ascertaining those levels, the researchers used the 1988 
Provisional Procedural Instructions for Determining 
Maximum Permissible Concentrations of Atmospheric 
Pollutants in Population Centers. Outbred male albino 
rats were exposed to four concentration levels of the 
mixture over a three-month period: 0.2, 1.0, 9.5, and 
47.0 mg/m*. The threshold concentration was found to 
be 1.0 mg/m?, and the average diurnal maximum per- 
missible concentration, 0.2 mg/m?*. For making an indi- 
vidual diagnostic evaluation of the status of the body, the 
researchers chose biochemical indices that characterize 
the body’s key detoxification systems: cytochrome P-450 
and b-5 content in liver microsomes; aniline hydroxyla- 
tion rate; serum LDH, MDH, acetylesterase, and B- 
galactosidase; and malonic dialdehyde levels. An 
integrated index for body status was developed from a 
determination of the deviations each graded index in 
relation to control outside M + 1c or M + 20 and from an 
aggregate index of deviations based on an evaluation of 
the synchrony of index changes in the context of a 
diagnostic algorithm earlier developed by the group 
(Avaliani et al., GIG. I SAN., 1987, No 8, pp 10-1 3). 
Figures 3, references 23: 16 Russian, 7 Western. 


Use of Consolidated Indices for Estimating the 
Chliorine-Containing Organic Compounds in 
Drinking Water 

957C0019B Moscow GIGIYENA I SANITARIYA 

in Russian No 12 Dec 93 [manuscript submitted 9 Jul 93] 
pp 12-14 


[Article by A.F. Troyanskaya, D.P. Moseyeva, V.P. Min- 
ina, N.A. Shulepina, G.V. Biryukova, I.A. Nikitina, R.B. 
Ivakhnova, Institute of Ecological Problems of the 
North, Urals Department, Russian Academy of Sci- 
ences, Arkhangelsk; UDC 613.31:546.12}-074:543.544] 


[FBIS Abstract] The most valuable information on vom- 
position and hazard levels of chlorine-containing com- 
pounds in drinking water is provided by mass 
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chromatospectrometry. But since such analysis is rather 
lengthy and requires complex. expensive equipment, some 
countries use adsorbed organic halogen levels as an indi- 
cator of the degree of contamination of water bodies. In 
the work reported here, the researchers used high- 
performance ion liquid chromatography (a UV detector 
with a working wave length of 250 nm) to detect such 
levels. Results are presented for adsorbed organic halogen 
levels in the drinking water of population centers in 
Arkhangelsk Oblast for the period of May-November 
1992. The Northern Dvina River and its tributaries were 
found to contain a broad range of concentrations of the 
halogen. Although adsorbed organic halogen mzy be of 
natural origin, the levels noted in Arkhangelsk Oblast (as 
high as 470 yg/l) suggest anthropogenic sources. Another 
technique used in the study involved a determination of 
levels of volatile organic chlorine or volatile chiorine- 
containing compounds. The researchers used gas-i.guid 
chromatography with ionization-resonance detection to 
determine a consolidated index for mildly volatile chlo- 
rine-containing compounds. The Arkhangelsk levels were 
in a range of 2-86 pg/l, seldom exceeding the maximum 
permissible level. The levels for Kotlas ranged from 36 pg/l 
to 117, often exceeding the allowable level for chloroform. 
References 16: 3 Russian, 13 Western. 


Sturdy of Biological Properties of Choleraic Phages 
and ©! Tor Vibrion Strains Isolated From 
Donetsk Region 


957C0019C Moscow GIGIYENA I SANITARIYA 
in Russian No 12 Dec 93 [manuscript submitted 14 Jul 93] 
pp 14-17 


[Article by T.A. Kudryakova, Ye.I. Yevteyeva, L.D. 
Makedonova, S.R. Sayamov, O.V. Dudkina, Ye.V. 
Smirnova, Rostov-na-Donu Scientific Research Anti- 
plague Institute; UDC 579.843.1:579.253].083.12 (477)] 


{[FBIS Abstract] Forty-four samples of waste water or 
water from open reservoirs were taken by the Laboratory 
for Extremely Dangerous Infections of the Donetsk State 
Association for the Protection of Public Health. Indi- 
cator strains were V. cholerae 145, V. eltor 75, and V 
eltor 208. The range of lytic activity was studied for 148 
strains of choleraic vibrions of two biovars, 96 ¥~ chol- 
erae serovars O2-O80, and 59 strains of microbes of 
closely related species and genera. In addition, !7 El-Tor 
vibrion strains isolated in the Donetsk Oblast were 
obtained. Forty-four supernatants were check for the 
presence of choleraic phages. The researchers found 
choleraic phages in paper-and-pulp combine waste 
water. In terms of antigen properties, the isolated phages 
were similar to the serotype VI, morphology group III. 
The isolated strains of the El-Tor vibrions were avirulent 
in the phage test and were resistent to the diagnostic 
cholera phages used. Two strains of choleraic vibrions 
were found to have the indicator properties in relation to 
the isolated phages. ihe researchers concluded that 
cholera strains that are potential hosts for the isolated 
choleraic serotype VI phages are in the water reservoirs 
of the Donetsk Oblast. References i 2 (Russian). 
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Immune System Indicators and Activity of 

NAD(P)-Dependent pemueregpnaats of Lymphocytes 

in Individuals With Lengthy Exposure to Radioactive 

and Chemical Substances 


957C0019D Moscow GIGIYENA I SANITARIYA 
in Russian No 12 Dee 93 [manuscript submitted 5 Jul 93] 
pp 20-22 


[Article by A.A. Savchenko, A.G. Borisov; UDC 
612.112.91.015.1].017.1.014.46).08] 


[FBIS Abstract} By and large, the immune system deter- 
mines the degree of health an individual enjoys, as well as 
that individual’s adaptive capabilities. Our responses to 
outside factors begins at the level of the structural and 
functional element of the immune system—the lympho- 
cyte. The work reported here set out to study indicators of 
immunity and levels of NAD(P)-dependent dehydroge- 
nases of blood lymphocytes in an effort to ascertain the 
adverse effects of exposure to chemicals and radionuclides. 
The NAD(P)-dependent dehydrogenase levels were chosen 
as indicators of lymphocyte metabolism because pyridine 
nucleotides are the main carriers of cell electrons and 
because, to a large extent, NAD(P)-dependent dehydroge- 
nases are responsible for adaptive changes in cell metabo- 
lism. The research reported here involved cordage shop 
workers at the timber-and-woodworking combine in the 
Strelka settlement in Krasnoyarsk Kray and workers from 
the same settlement who had contact with radioactive 
substances, as well as tie-plant workers. District hospital 
workers and administrative workers served as the controls. 
The researchers found that workers with long-term expo- 
sure to chemical or radioactive substances demonstrated 
substantial changes in their immune response and in the 
NAD(P)-dependent dehydrogenase activity. The immu- 
nity changes were specific, whereas the lymphocyte metab- 
olism changes were nonspecific, related primarily to the 
activation of lipid metabolism and xenobiotic catabolism. 
Contact with radionuclides appeared to result in an 
increase in synthetic processes and enzyme antioxidant 
protection in the blood lymphocyies, accompanied by 
activation of cellular immunity. Individuals exposed to 
chemicals evidenced a rise in anaerobic processes in 
immunocompetent cells, with lower levels of cellular 
immunity activity and higher levels of humoral factors. 
References 14: 10 Russian, 4 Western. 


Effect of Adding Laminaria japonica to Food on 
Long-Term Effects of Combined Radiation Injury 


957C0019E Moscow GIGIYENA I SANITARIYA 
in Russian No 12, Dec 93 [manuscript submitted 16 Jul 93] 
pp 37-39 


[Article by V.A. Knizhnikov, V.A. Komleva, N.K. Shan- 
dala, Yu.G. Voronova, N. I. Rekhina, Institute of Bio- 
physics, Ministry of Health of Russian Federation; All- 
Russian Scientific Research Institute of Fisheries and 
Oceanography, Moscow; UDC 616-006-02:614.874- 
085:874.2-036.8-07] 
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[FBIS Abstract] The danger associated with the kind of 
radiation exposure seen among the populace and cleanup 
workers after Chernobyl involves the development of can- 
cers long after the initial exposure to the radiation. Food 
additives that balance the intake of vitally important min- 
erals and antioxidant vitamins have been found to help to 
prevent such cancers. The researchers here, in work done 
previously, found that animals who reccived a selenium-rich 
diet demonstrated better resistance to the effects of ionizing 
radiation. In the work reported here, the researchers focused 
their study on Laminaria japonica, which is rich in organic 
and mineral substances, among them selenium. Their long- 
term study modeled the radiation conditions at Chernobyl 
and involved 240 outbred albino male rats irradiated by '*'I 
via a One-time per os injection of a 0.7 kBq/g solution of 
sodium iodide, which was followed by five weekly exposures 
to external y radiation from a cesium source in doses 
decreasing from 2 Gy to | Gy. The researchers found that 
the animals kept on diets that included the Laminaria 
japonica died at considerably slow rates than did controls. 
The Laminaria japonica reduced the frequency of radiation- 
induced cancers, among them leukemia, mammary cancer, 
lung cancer, and uterine cancer. Figures |, references 5: 3 
Russian, 2 Western. 


Effect of UHF Electromagnetic Radiation on the 
Central Nervous System 


957C0019F Moscow GIGIYENA I SANITARIYA 
in Russian No 12 Dec 93 [manuscript submitted 1 Jul 93] 
pp 39-40 


[Article by I.N. Krylova, V.V. Yasnetsov, Yu.P. Paltsev, 
A.B. Ilin, Ye. Yu. Kuznetsova, N. V. Balayeva, Scientific 
Research Laboratory of Biologically Active Substances 
of Hydrobionts, Ministry of Health of Russian Federa- 
tion, Moscow; Scientific Research Institute of Occupa- 
tional Medicine, Russian Academy of Medical Sciences, 
Moscow; UDC 615.846.015.4:612.821.1/.3].076.9] 


[FBIS Abstract] Certain aspects of the effects of UHF 
radiation on the central nervous system have received little 
attention from researchers over the last 10 years. The 
researchers here chose to focus on changes that UHF 
radiation produce in learning and memory. Their experi- 
ments involved male Wistar rats learning conditioned 
passive avoidance response and conditiuned active avoid- 
ance response. They were irradiated at a wavelength of 
12.6 cm, at 2375 MHz. Exposition time ranged from 15 
minutes to 4 hours; power flux density was 10 and 100 
uW/cm? and 1, 1.5, 2.5, and 5 mW/cm?. The researchers 
found that an hour’s exposure to UHF radiation with a 
flux density of 1 mW/cm* produced retrograde amnesia in 
the rats. They also found that UHF radiation worsened the 
dynamics associated with learning passive avoidance. In 
addition, amnesia was observed only when the irradiation 
was performed immediately after a learning session. A 
separate set of experiments performed immediately after 
the rats had learned passive avoidance involved subjecting 
the rats to electroconvulsive shock. The shock produced 
retrograde amnesia in 83 percent of the animals. Refer- 
ences 5: 3 Russian, 2 Western. ° 
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Species and Organ Specificity of Cytogenetic 
Actions of the Carcinogen 
1,2-Dibromo-3-chloropropane 


957C0019G Moscow GIGIYENA I SANITARIYA 
in Russian No 12 Dec 93 [manuscript submitted 24 Jun 93] 
pp 41-43 


[Article by V.S. Zhurkov, L.P. Sycheva, et al; UDC 
615.277.4.015.4.06.076.9] 


[FBIS Abstract] A promising area in cancer screening 
consists in short-term tests that enable assessment of the 
genotoxic effect of chemical compounds in various tissue 
and organs. One of most suitable techniques for such a 
test is the micronucleus technique, which was used by 
the researchers here to study the organ specificity of the 
cytogenetic action of 1,2-dibromo-3-chloropropane in 
male SHK and CBAB6F, mice and albino outbred rats. 
DBC? was dissolved in sunflower oil and administered 
by intragastric injection. The LD, with that route of 
administration is 257 mg/kg for mice and 150-370 mg/kg 
for rats. A substantial cytogenetic effect was observed in 
the rumen and large intestine of the CBAB6F, mice 
when the DBCP was administered in the largest test dose 
(51.4 mg/kg). The number of hepatocytes with micronu- 
clei exceeded control for all dose levels, growing steadily 
with dose level, but then dropping with the maximum 
dose. In the rats, the DBCP demonstrated a significant, 
dose-dependent cytogenetic effect in the rumen and large 
intestine. As expected, the DBCP elevated the frequency 
of cells with micronuclei in the rumen of both the mice 
and the rats. No cytogenetic effect was noted in more 
remote sections of the gastrointestinal tract. Unex- 
pected, however, was the effect produced by the DBCP 
on the epithelial cells of the large intestine: in both the 
mice and the rats, the frequency of cells with micronuclei 
rose, although the minimum effective dose in the rats 
was lower in the large intestine (0.02 LD.,) than in the 
rumen (0.1 LD.,.). The researchers found hepatocytes to 
be more sensitive than the cells of other organs to the 
genotoxic effects of DBCP. The data obtained indicate 
that DBCP has mild cytogenetic activity in bone-marrow 
cells at doses equivalent to 0.1 LD. or higher. The 
researchers noted that the absence of an effect in their 
experiments at a dose equivalent to 0.2 LD.) may have 
been due to the multiple injections of the preparation. 
References 11: 4 Russian, 7 Western. 
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RAMN Academician Lisitsyn on Public Health 


957C0092A Moscow VRACH in Russian No 5 May 94 
(signed to press 16 Jun 94) pp 2-4 


[Article by Yu. Lisitsyn, Academician of Russian 
Academy of Medical Sciences, RGMU [Russian State 
Medical Administration?]: “Concept of Health Care of 
the Russian People”’} 


[FBIS Translated Text] The conception of public health 
refers, first of all, to a system of initial positions on 
strategy and tactics for implementation of health care 
goals. Only on this basis can optimum management 
decisions be made, which would permit a reform of 
health care under conditions of an unstable socioeco- 
nomic and political situation. It is extremely difficult to 
develop a reliable conception to apply to the present 
transitional period, since it is more desirable (and fea- 
sible) under such conditions to formulate the goals of 
health care, its routes and means of achieving them, than 
to provide a precise, detail, definition of stages of the 
very mechanism of development of health care. Here the 
decision making process is sometimes more important 
than the decision itself. In a transitional period there 
must be very active adjustment to the gradually changing 
social situation, economy, market, and political changes. 
In this sense, the very conception of health care devel- 
opment should be a conception of adjustment to changes. 


To arrest worsening of health indicators and stabilize 
them so that in the future, by 2010-2015 we could reach 
the public health level of most developed countries is the 
goal of health care in the transitional period for the mean 
forecasting and planning periods used in management 
(i.e. 7-10 years). 

It is with bitterness that we must acknowledge the 
dramatic worsening of health status of Russian people in 
the last few years, and the increasing unprecedented 
depopulation over most Russian territories is its most 
dramatic manifestation. As a result, the urgent task 
emerges of saving the nation. It is imperative to arrest 
depopulation, rise in mortality, disability, mortality, 
reduction of birthrate, and to overcome the health care 
crisis in the short term of the transitional period. 


If some stability in society is reached by the year 2000, 
we can slow down worsening of the main medico- 
demographic indicators and keep them within the 
following approximate range: 























Main indicators 1992 by 2000 
Overall mortality (per 1000 population) 12.2 11-12 
Infant mortality (infants up to | year old per 1000 live births) 18.0 15-16 
Mean lifespan, years 68.8 70-71 
Birthrate (per 1000 population) 10.7 11-12 
Overall morbidity (number of recorded new cases of disease per 100,000) 1046.0 1000-1100 
Disability (number of recorded new invalids per 10,000) 75.7 60-65 
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One can reach such indicators only by changing several 
more particular ones: 


¢ lower maternal mortality (to 45-50 per 100,000 para); 

° arrest rise in number of accidents (trauma, drowning, 
poisoning, murders, suicides), primarily among 
males; 

e lower morbidity and mortality referable to diseases 
that are the chief causes of death 

¢ cardiovascular, oncological; 

¢ overcome the newly begun “epidemic” of alcoholism 
and heavy drinking (at present there are just as many 
chronic alcoholics in Russia as there were previously 
in the USSR: about 5 million peop'e); 

¢ arrest intensity of rise in incidence of neuropsychiat- 
ric, allergic, endocrine, and im:nune diseases, and 
accumulation of genetic defects; 

¢ stop the catastrophic rise in number of abortions (in 
1992 it was twice the number of births, 3.2 million 
cases); 

e prevent outbreaks of intestinal infections, reduce 
incidence of infectious and parasitic diseases, etc. 


Achievement of approximately such indicators (and this 
is feasible) will be a mandatory condition to eradicate 
the crisis in public health and to save the nation. 


However, one must realize that it would be impossible to 
reach the strategic goals formulated above through the 
efforts of the health care system alone (even with con- 
sideration of all forms of ownership). After all, according 
to estimates that are broadly recognized: 


e 50-55 percent of the health (or sickness) factors 
depend on life style, 

e 20-25 percent—on the environment, 

e 15-20 percent—on extent of genetic risk, 

e and only 8-10 percent (10-15 percent at best)—on the 
condition of health care and its services. 


(It should be noted that, in turn, genetic diseases also 
depend on life style and condition of the environment.) 


These data provide the key to definition of the concep- 
tual direction of development of health care in its broad 
socioeconomic and psychological which means 
realization in deed of responsibility of all (!) social and 
government structures for safeguarding and strengthening 
the health of the people. This will require intensification 
of public health aspects of all social, economic and 
ecologica! programs, development within their limits of 
preventive measures, as well as a modern public health 
care system capable of providing everyone with acces- 
sible and qualified medical care. 


Such a direction is indicated in several articles of the 
“Fundamentals of health care legislation of the Russian 
Federation ”(Articles 1, 3, 5, 11, 18, and others). Unfor- 
tunately, that document does not clearly define respon- 
sibility of all social and government structures for 
prevention of disease and accidents, their control, effec- 
tive preventive checkups (which are not even mentioned, 
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although, as before, they are the most important preven- 
tive method), creation of conditions for a healthy life 
style, protection of the environment, active ecological 
and demographic policies. It is, of course, comforting 
that the Fundamentals define the purview of higher 
executive agencies and officials, up to the Russian pres- 
ident. However, it is not enough to define precisely the 
procedure and nature of issues they consider; there 
should also be provisions for personal responsibility of 
administrators on all levels for safeguarding the health of 


the people. 


The policy in the area of health care will be effective only 
if the health of the people will be the primary, priority 
direction of activities, first of all of the government. If 
general government programs for safeguarding and 
strengthening health, for which the heads of executive 
agencies, institutions, enterprises and organizations with 
all forms of ownership are responsible, are developed 
and revised annually. Unfortunately, the current state of 
affairs, opposition of powers, insufficient legitimateness 
of many decisions, agency and other restrictions do not 
permit coordination of the entire set of steps from a 
single authoritative executive agency (committee, com- 
mission, etc.). Yet such an agency must be created, and it 
should operate together with departmental organizations 
(Ministry of Health and the Medical Industry, State 
Committee for Sanitary and Epidemiological Oversight, 
and others), rather than in their place, with coordination 
of efforts of all social and government structures to 
implement the strategy for safeguarding and improving 
the health of the people. 


This (one could say preventive) direction, which must be 
fixed in the conception of health care for the people of 
Russia, also meets the economic demands of public 
health in the transitional period. From the economic 
point of view, it is much more important to prevent 
onset of diseases than to treatment, particularly today in 
the century of complex and expensive medical equip- 
ment. It is not in vain that preventive programs all over 
the world are spreading on the market of medical ser- 
vices, including systems of health insurance. In many 
countries, not only do mandatory government programs 
include an increasingly long list of preventive measures 
(unlike our laws on health insurance), but also in the area 
of voluntary insurance most preventive programs are 
paid for by public organizations and entrepreneurs. Such 
work is encouraged both morally and financially in view 
of the fact that a healthy life style helps preserve the 
labor potential, which means that it helps solve eco- 
nomic problems. For this purpose, there is a set of 
relevant mandatory legal enactments (health codes and 
others). In our country, however, even the above- 
mentioned Fundamentals have no section or article on 
personal responsibility for safeguarding health, nor is 
there any mention of moral and economic sanctions and 
incentives. 


One of the principal means of reaching the goals set forth 
is to combine adequate economic strategy and health 
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insurance, to create a model of budgeted health insurance 
as the basis for a public system of health care, to replace 
the monopolistic government system. The combination 
of government (mandatory) and voluntary (private) 
health insurance is called upon to achieve three goals: 
first, to draw upon additional sources of funding; second, 
to intensify public supervision of health care by means of 
participation in funding all institutions, enterprises and 
organizations; third, to increase responsibility of federal 
and territorial administrations to which programs of 
mandatory health insurance are subordinated. New 
forms of management of these programs, such as federal 
and territorial funds become the key elements in the 
health care system, since expressly the program for 
mandatory insurance accumulates funds for free medical 
care for most of the people with respect to its main 
forms. It is very important to provide for constant 
amendment of territorial programs that should effect a 
balance between mandatory and voluntary insurance. 
The main element here is not to allow prevalence of paid 
voluntary health insurance, which would deprive a con- 
siderable part of the population of access to qualified 
medical care. 


In addition to health insurance funds, the health care 
conception should also take into consideration other 
potential sources of financing for health care. They could 
include (following the example of other countries), an 
increase in personal expenses for a healthy life style and 
some specific types of medical care, deductions from 
wage funds of small taxes on a differentiated rate scale 
that would consider the health status and adherence to 
rules and standards for a healthy life style. Health funds 
should be formed at each enterprise and institution, over 
and above insurance funds. It is necessary here to create 
flexible, democratic tax legislation that would provide 
for appropriate benefits for institutions and enterprises 
that participate actively in safeguarding the health of the 
people. We do not have medical taxes on the territorial 
level. Nor are they provided in a draft law on local taxes. 
Yet it is expressly at the expense of such taxes that half or 
more of all medical needs of territories and, first of all, 
the entire preventive program are covered in some 
countries (Sweden, Canada, Finland, and others). 


Charitable funds are another source that is little used in 
our country (In prerevolutionary Russia, there were 
about 15,000 charitable institutions and organizations; 
about 40 percent of all health care expenses were covered 
by this source.) The activities of such organizations and 
institutions shovid be encouraged by the taxation policy 
in the form of benefits. Even today, financial sources to 
cover health care, such as health insurance, charities, 
private and other donations, as well as the results of 
economic activities of medical institutions on the med- 
ical service market could collect funds that would con- 
stitute more than double the national budget. 


Implementation of economic strategy in health care is 
also aided by a new economic mechanism (NEM), which 
we believe has not lost its importance. It views medical 
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services as a specific commodity that has a price, rate 
scale and place on the market, which it obtained in a 
competitive battle. Appropriate prices for medical ser- 
vices and, accordingly, economic effectiveness of all 
types of medical care are the most important condition 
for dynamic development of health care economics. 
Activities dealing with increase in contribution of health 
care to the nation’s economy and obtaining appropriate 
dividends that augment appreciably the resources of 
health care constitute one of the objectives for health 
care agencies and institutions. Under conditions of 
NEM, such activities obtains an additional stimulus, 
since funds are distributed per resident of a territory and 
for the types of medical care rendered, and this provides 
for administrative and economic independence of med- 
ical institutions and their administrators, and allows for 
the possibility of additional paid services. 


Change in the organization of medical care also offers 
some opportunities to reach the above goal. It is imper- 
ative to create, in the place of the monopolistic govern- 
ment system, a public health care system the core of 
which would be budget-insured medicine and its basic 
program of health insurance. The public system retains 
government structures, adding insurance institutions 
and organizations to them; it defines the optimum 
conditions for interaction of all objects and subjects it 
contains, provides for flexible and timely reactions to 
socioeconomic changes. There would be development in 
health care of various forms of collective organization of 
labor based on all unsubsidized models (brigade, brigade 
contract, rent contract, privatized institution), the most 
economic and effective technologies for outpatient- 
polyclinic and hospital care (day hospitals, hospitals at 
polyclinics, in the home), new forms of management of 
territorial health care (TMO [territorial medical organi- 
zation?] and others), general medical (family) practice 
(as a polyclinic structure or legal entity), and others. 
Cardinal changes in the infrastructure of medical care, 
and shifting of the center of gravity in the direction of 
primary medical-health care (PMSP), which can and 
should meet up to 90 percent of the needs, equalization 
of PMSP and hospital expenses constitute one of the 
chief problems in creating such a public system. 


In this regard, privatization of medical institutions 
becomes a pressing problem. In spite of the lack of 
special legislative and other official enuctments, it is 
inevitable, and one should be prepared for it. It is 
important to retain in the hands of the government 
institutions that render medical care within the limits of 
the basic health insurance program, and research 
organizations that work on targeted scientific programs. 


A mandatory prerequisite for implementation of the 
public health conception is to solve the personnel 
problem related to reform of medical education (contin- 
uous education in an educational institution and post- 
graduate advanced and specialized training), 
organization of training in new specialties generated by 
the demands of the market (management and marketing, 
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economics of health care, insured medicine, social ser- 
vices, integral medicine). It will probably be necessary to 
abandon evening classes, reduce somewhat the number 
of graduating physicians, and dismiss specialists who do 
not meet accreditation requirements. Inevitably there 
will be problems of unemployment, re-certification and 
new accreditation. In this respect, the role of medical 
associations should be increased and the area of their 
activities should be expanded. 


The health care conception should also provide for 
support of medical science, particularly basic research. It 
is imperative to prevent privatization of research centers 
and the leading research institutes, and to retain them as 
government property. 


With all the difficulties of the transitional period, we 
believe that one should be governed by the following 
principal guidelines in building and implementing the 
health care conception: 


e legally fixed responsibility of society and government 
for safeguarding and strengthening the health of the 
people, guaranteed satisfaction of the people’s needs 
for the basic types of medical care; 

¢ personal responsibility of the individual for his own 
health, adherence to healthy life style and ecologically 
educated behavior; 

¢ priority of preventive program to safeguard and 
improve the health of the people; 

e vublic health care system that combines budgeted, 
insured and other types and forms of medical care; 

e pluralism of forms of ownership in public health, 
development of market relations, creation of a market 
for medical services; 

¢ government funding of research. 


Effect of Selected Lectins on Cholinergic Structures 
of the Frog Heart 


957C0097A Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 
in Russian Vol 118 No 9 Sep 94 (manuscript received 
26 Dec 93) pp 252-255 


[Article by G.V. Burlakov, Russian State Medical 
University, Moscow; UDC 615.272:547.962.5].015.4: 
612.17].076.9] 


[FBIS Abstract] Sixty-two female frogs (Rana tempo- 
raria) weighing 50-70 g each were trapped in autumn- 
winter and spring 1992-93. Their hearts were removed, 
placed in Ringer’s solution for cold-blooded aniinals, 
and used in a series of experiments examining the effect 
of the following lectins on the cholinergic structures of 
the heart: FGA (Reanal); concanavalin A [ConA], LSG, 
LSK (Karlovy University, Prague); and LML (Sigma). 
The lectins were used in concentrations ranging from 
10°? to 10° g/ml. All of the lectins studied proved 
capable of inducing negative inotropic and chronotropic 
effects when used in concentrations of 10°?* to 10°? g/ml. 
The said effects developed virtually immediately after 
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the various lectins had been injected into the cannulas. 
Higher concentrations of the lectins (10° to 10°> g/ml) 
were capably of stopping the hearts. As a rule, however, 
the hearts’ resumed their activity sponte cously, with 
initial levels of cardiac activity being regained 1.5 to 2 
minutes later. Even low concentrations of lectins (10° 
23-10°'> g/ml) proved capable of significantly reducing 
the amplitude of cardiac contraction. FGA was found to 
be the least effective of the lectins tested, and LSK 
proved most effective. FGA proved ineffective in inhib- 
iting cardiac activity in 25 percent of the cases when 
used in concentrations of 10°? to 10°7°, in 18.2 percent 
of the cases in concentrations of 10'* to 10°'° g/ml, and 
in 9.5 percent of the cases in concentrations of 10° to 
10°? g/ml. When LSK was used in the same concentra- 
tions, it failed to inhibit cardiac activity in 4.0, 0, and 0 
percent of the cases. From the standpoint of effective- 
ness in inhibiting cardiac activity, the five lectins studied 
ranked as follows: FGA < ConA < LSG < LML < 
LSK. Experiments comparing the effect of acetylcholine 
with the lectins established acetylcholine to be more 
effective in inhibiting cardiac activity than all of the 
lectins were. A subsequent series of experiments 
involving frog hearts treated with atropine (10°° to 10° 
g/ml) established that preliminary administration of 
atropine significantly reduces the lectins’ inhibitory 
effect on cardiac activity or else results in complete 
cancellation of the negative inotropic effect manifested 
by the lectins in hearts not treated with atropine. It was 
hypothesized that the lectins studied exerted their inhib- 
itory effect on the frog hearts through stimulation of the 
cholinergic receptors. The researchers did not, however, 
exclude the possibility that the lectins also affect the 
heart’s adrenergic receptors. Figures 3; references 11: 7 
Russian, 4 Western. 


Antimutagenic Properties of Ubiquinone-10 


957C0097B Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 
in Russian Vol 118 No 9 Sep 94 (manuscript received 
3 Dec 93) pp 270-273 


[Article by V.N. Georgiyev, A.D. Durnev, and 5.B. 
Seredenin, Pharmacology Scientific Research Ins.itute, 
Moscow; UDC 615.355:577.152.165°133].015.4.07] 


[FBIS Abstract] The antimutagenic properties of ubiqui- 
none-10 were studied by the method of counting the 
chromosomal aberrations in the bone marrow cells of 
1.5- to 2month-old male C57B1/6 mice that had been 
raised under standard conditions. The pharmacologic 
compounds dioksidin [dioxydin] and fotria 
[fotretamine] were used to induce mutagenesis in the 
mouse cells. Dioksidin was administered in doses of 10, 
100, and 300 mg/kg, and fotrin was administered in 
doses of 2 and 14 mg/kg. Both compounds were admin- 
istered in single intraperitoneal [IP] injections in 0.2 ml 
of physiologic solution. Ubiquinone-10 in olive oil (0.2 
ml) was administered IP and orally | hour after injection 
of the mutagens. Five mice were used in each series of 
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experiments. Fotrin induced chromosomal damage in 
13.6 +/- 1.5 and 29.0 +/- 2.0 percent of mouse bone 
marrow cells when administered in doses of 7 and 14 
mg/kg, respectively. When administered orally in doses 
of 0.2, 2, and 20 mg/kg, ubiquinone-10 had no effect on 
the level of bone marrow cells damaged by fotrin in a 
dose of 7 mg/kg. In animals injected with fotrin in a dose 
of 14 mg/kg, however, ubiquinone-10 in oral doses of 2 
and 20 mg/kg significantly reduced fotrin’s cytotoxic 
effect. Specifically, 2 and 20 mg/kg of orally adminis- 
tered ubiquinone-10 reduced the level of damaged 
metaphases by 2 and 32 percent, respectively. Dioksidin 
in doses of 100 and 300 mg/kg, damaged 5.6 +/- 1.0 and 
20.4 +/- 1.8 percent of mouse bone marrow cells and had 
no significant effect on the level of spontaneous muta- 
tion when used in a dose of 10 mg/kg. When orally 
administered in a dose of 0.2 mg/kg, ubiquinone-10 had 
ne effect on dioksidin’s cytogenetic activity in any of the 
experiments performed. When orally administered in 
doses of 2 and 20 mg/kg, however, ubiquinone-10 
reduced the mutagenic effect of dioksidin (300 mg/kg) by 
33 and 49 percent, respectively. In cases where dioksidin 
was administered in a dose of 100 mg/kg, ubiquinone-10 
in an oral dose of 20 mg/kg virtually completely elimi- 
nated dioksidin’s mutagenic effect. The results obtained 
when ubiquinone-10 and dioksidin were combined in a 
dose of 10 mg/kg were iden‘ical with the control data. 
When ubiquinone-10 was injected IP in a dose of 20 
mg/kg, it reduced the cytotoxic effect of 14 mg/kg fotrin 
by 25 percent. IP injection of ubiquinone-10 in a dose of 
20 mg/kg had no protective effect when fotrin was used 
in a dose of 7 mg/kg. When injected in doses of 2 and 0.2 
mg/kg, however, ubiquinone-10 reduced fotrin’s muta- 
genic effect by 37 and 63 percent, respectively. When 
ubiquinone-10 was injected IP in a dose of 20 mg/kg, it 
reduced the cytotoxic effect of 300 mg/kg of dioksidin by 
23 percent. When dioksidin was administered in a dose 
of 100 mg/kg, however, ubiquinone-10 only provided a 
significant protective effect when injected in a dose of 
0.2 mg/kg (in which case it reduced dioksidin’s cytoge- 
netic effect to the level of spontaneous mutation in 
C57B1/6 mice, i.e., 1.8 +/- 0.7 percent). Ubiquinone-10 
thus proved to be more effective in reducing the muta- 
genic effects of fotrin when administered by IP injection. 
Against dioksidin (100 mg/kg), however, ubiquinone-10 
proved most effective when administered orally in a dose 
of 20 mg/kg and when injected IP in a dose of 0.2 mg/kg. 
In no case did ubiquinone-10 manifest any independent 
mutagenic effect or intensify the effect of fotrin or 
dioksidin. Tables 4; references 13: 8 Russian, 5 Western. 
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Morphologic Study of the Effect of Textile 
Material-Immobilized Enzymes on Experimental 
Purulent Wounds 


957C0097C Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGI/ I MEDITSINY 
in Russian Vol 118 No 9 Sep 94 (manuscript received 
6 Dec 93) pp 323-325 


[Article by P.I. Tolstykh, T.Ye. Ignatyuk, and V.K. 
Gostishchev, State Center for Research in Laser Medi- 
cine (director, Prof. O.K. Skobelkin), Moscow; UDC 
616-001 .4-002.3-085.355] 


[FBIS Abstract] The morphological changes occurring in 
an experimental purulent wound as a result of treatment 
by enzymes immobilized on medical gauze were exam- 
ined in a study performed on male mice weighing 150 to 
200 g each. The mice were anesthetized and inflicted 
with identical 2 x 2-cm wounds that were irrigated with 
a l-day culture of pathogenic Staphylococcus aureus 
(strain 209) containing | billion microbial bodies. Forty- 
eight hours after the appearance of purulent inflamma- 
tion of the wounds, the mice were divided into 9 groups 
of 25 animals each. The mice in the first group received 
no treatment. The wounds of the mice in the second 
group were covered with untreated medical gauze. The 
wounds of the mice in four of the groups were treated 
with the following enzymes immobilized on a cellulose 

aterial called daltseks [transliteration]: trypsin, 
lysozyme, trypsin plus lysozyme, and kollitin [transliter- 
ation]. The remaining three groups of mice were treated 
with local application of a 0.1 percent solution of the 
following: trypsin, lysozyme, and koliitin. The immobi- 
lized forms of all three enzymes tested proved to be 
significantly more effective in treating the purulent 
wounds than the native enzymes were. The wounds of 
the mice that were left untreated took 14.9 +/- 0.81 days 
for their purulent infection to clear and 27.2 +/- 0.21 
days to heal completely, whereas the wounds of the mice 
that were covered with gauze took 11.6 +/- 0.71 days for 
the infection to clear and 23.7 +/- 0.47 days to heal 
completely. The wounds of the mice treated with the 
daltseks-immobilized trypsin, lysozyme, trypsin plus 
lysozyme, and kollitin took 7.1 +/- 0.52, 7.1 +/- 0.29, 5.8 
+/- 0.30, and 4.9 +/- 0.50 days for their purulent infection 
to clear and 19.1 +/- 0.52, 19.3 +/- 0.35, 16.2 +/- 0.24, 
and 15.1 +/- 1.30 days to heal complete! y. The wounds 
treated with local application of a 0.1 percent solution of 
trypsin, lysozyme, and kollitin took 8.5 +/- 0.42, 7.2 +/- 
0.26, and 7.8 +/- 0.51 days for their infection to clear up 
and 21.6 +/- 0.44, 21.5 +/- 0.53, and 21.2 +/- 0.30 to heal 
completely. Thus, when compared with ‘the time 
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required for the control animals’ wounds to heal, treat- 
ment with the following agents accelerated wound 
healing by the following amounts (percent): medical 
gauze alone, | 9; daltseks-immobilized trypsin, 29.8; 
daltseks-immobilized lysozyme, 29.0; daltseks- 
immobilized trypsin plus lysozyme, 40.4; daltseks- 
immobilized kollitin, 44.5; local application of a 0.1 
percent solution of trypsin, 20.6; local application of a 
0.1 percent solution of lysozyme, 20.9; and local appli- 
cation of a 0.1 percent solution of kollitin, 22.1. The 
gauze-immobilized enzymes thus turned out to be more 
effective than either gauze alone or local application of 
nonimmobilized enzyme, and of the immobilized 
enzymes tested, kollitin and the combination trypsin 
plus lysozyme proved most effective. Table |; references 
6 (Russian). 


Migration of '?’Cs in soils With a Gravitational 
Moisture Flow 


957C0099A Moscow DOKLADY ROSSIYSKOY 
AKADEMII SELSKOKHOZYAYSTVENNYKH NAUK 
in Russian No 1, Jan 1994 (manuscript received 

04 Jun 1993) pp 24-26 


[Article by V.S. Anisimov, N.I. Sanzharova, and R.M. 
Aleksakhin, academician of the Russian Agricultural 
Academy, All- Russian Scientific Research Institute of 
Agricultural Radiology and Radioecology] 


[FBIS Abstract] As the result of the Chernobyl accident 
in 1986, 3.316 million hectares of agricultural land in 
Ukraine were contaminated with '*’Cs at a density of 5 
Ci/km?, and .3775 million hectares, greater than 5. 
Residing on this land is a population of 148,400. Partic- 
ular damage was done to the agroindustrial complex in 
the Kiev area. 


Migration of radionuclides transversely through soils is 
the result of various processes including infiltration of 
atmospheric deposits deep into the soil, capillary flow of 
water to the surface as the result of evaporation, heat 
transfer of water, diffusion of free and adsorbed ions, 
digging activities of soil animals, etc. These processes are 
not one-directional, and their intensity and duration 
depend on specific conditions. A series of experiments 
was undertaken in order to find the parameters charac- 
terizing the vertical migration of '*’Cs because of move- 
ment of moisture in an area on the south track of fallout 
from Chernobyl. 


The soils were soddy podzolic and humus- 
shallow-podzolic. The '*’Cs in lysimetric waters was 
determined on an IN- 1200 (France) y-spectrometer with 
an EM-1200 (USA) semiconductor detector. The mea- 
surement error was !|0 percent. 


Contaminants had three sources: inclusions in the fuel 
matrix, aerosols of different dispersity, and a steam and 
vapor fraction. The density of '*’Cs contamination 
varied from 951 to 9450 kBq/m?. One parcel of land 
primarily contained the fuel component and three other 
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parcels, the steam and vapor fractions. The 0-2 cm soil 
layer contained from 91.4 to 96.3 percent of the total 
'37Cs of the 0-20 cm layer. After two years the decrease 
in the radionuclide concentration in the top layer of the 
soil was negligible. 


The transfer of '*’Cs from gravitational flow of moisture 
and the amount of water pumped through the 0-2 cm soil 
layer during April-September was evaluated. 


The amount of water pumped through the 0-2 cm layer 
of soil of four land parcels varied from 228-245 mm in 
1988 and from 222-243 mm in 1990. 


The transfer of '°’Cs was insignificant and reached 
0.01 1-0.060 percent in 1988 and 0.006-0.026 percent in 
1990. The concentration of '>’Cs in lysimetric water was 
reduced by a factor of 1.9-3.2 between 1988 and 1990, 
and the transfer of this radionuclide from the flow of 
gravitational water from the 0-2 cm soil layer was 
reduced by a factor of !.8-3.2. This indicated the gradual 
fixing of the radionuclide in the soil absorbing complex 
from the time of the accident, also noted in other studies. 


In parcels where the contamination is due to the basic 
steam and vapor form of '*’Cs, the reduction in the 
concentration of radionuclide in lysimetric waters and 
the transfer of '*’Cs from the 0-2 cm soil layer by 
gravitational water correlates with the decrease in the 
37Cs in changed form, which comprises a factor of 
1.5-3.4 for 1988-1990. 


A comparatively high concentration of '*’Cs was 
observed in iysimetric soils in the parcel with a dominant 
fuel component. The relative transfer of '*’Cs from the 
0-2 cm soil layer by gravitational moisture was equal to 
or greater than the parcels with the predominance of the 
steam and vapor form of precipitated '*’Cs. The content 
of exchanged '*’Cs in the soil was minimal (less than the 
other parcels by a factor of 4.5-7.0 (1988) and 2.4-4.2 
(1990). Thus, '*’Cs probably partially migrates into 
lysimetric waters by means of leaching from the fuel 
particles; this indicates as rather high mobility of this 
radionuclide in soils near Chernobyl. 


Tables: 4; References: 5 Russian 


Effect of Radiation Zone Conditions on the 
Animal Organism 


957C0099B Moscow DOKLADY ROSSISKOY 
AKADEMII SELSKOKHOZYAYSTVENNYKH NAUK 
in Russian No I, Jan 94 (manuscript received 

09 Jun 93) pp 26-28 


[Article by V.I. Glazko, Ye. I. Marchishina, and A.YU. 
Kolos, Institute of Agroecology and Biotechnology of the 
Ukraine Academy of Accident Sciences; presented by A.A. 
Sozinov, academician of the Russian Agriculture Academy 
and the Ukraine Academy of Accident Sciences] 


[FBIS Abstract] Field parcels of land in the Kupovatoye 
Kiev Oblast with a low level of radiation were used for 
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growing food for nutrias and rabbits. Food grown on 
“‘clean” land was used as the control. 


The following parameters were used: body mass, torso 
length and chest girth, and hematology indicators. The 
biological value of muscle was determined by examina- 
tion after slaughter of the internal organs and tissues, 
including bacterial and genetic studies. 


The isoenzymatic spectrum of different organs of rab- 
bits, pigs, and cattle grown in areas of the Kiev Oblast 
not subjected to radiation was used for comparison. 


The following systems were used: lactate dehydrogenase, 
malate dehydrogenase, malic enzyme, and esterase with 
standard methods for electrophoretic separation of proteins. 


The control nutrias and rabbits developed somewhat better 
than the experimental, but the differences were insignifi- 
cant. The nutria hematological indicators also did not differ 
significantly between the two groups. The concentration of 
hemoglobin was reduced by 0.9-1.2 gram percent and leu- 
cocytes were reduced 3100- 3400/m* in the experimental 
nutrias. The physiological indicators were normal. Practi- 
cally no difference was found in the two groups of rabbits. 
No obvious pathological changes were found in the post- 
mortem studies. Bacterial studies were negative. 


The meat of the experimental nutria group in 1991 had 
a higher '°’Cs content (by a factor of 25) than the 
control. The difference in rabbits was a factor of 7. The 
authors believe that presently they are suitable for 
human consumption. 


Genetic studies were done on rabbits, pigs, and cattle. 
The most informative studies were those using the 
esterase isoenzyme spectrum. Changes were noted in the 
kidneys of experimental animals. Pigs also had liver, 
rabbits and cattle had heart muscle, and rabbits also had 
spleen changes. No significant differences were found in 
nutrias between the control and experimental group. 


The analysis was not used to study changes in genes. 


Thus, some reduction in protective and regenerating 
processes were found, but the basic physiological indica- 
tors were within the normal limits. 


Tables: 4; references: Russian, 1. 


Comparative Study of the Effect on Sheep of "I 
and ‘Young’ Products of Accident Fallout 


957C0099C Moscow DOKLADY ROSSIYSKOY 
AKADEMII SELSKOKHOZYAYSTVENNYKH NAUK 
in Russian No I Jan 94 (manuscript received 

13 Aug 93) pp 28-30 


[Article by A.S. Zenkin, V.Z. Budarkov, corresponding 
member of the Academy of Engineering Sciences, R.M. 
Yunusova, N.I. Arkhipov, and Ye.I. Prilepskaya, All- 
Russian Scientific Research Institute for Veterinary 
Virology and Microbiology] 
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[FBIS Abstract] The isotope '*'I comprises a consider- 
able part of the activity of “young” products from a 
nuclear explosion, and this isotope has been noted in the 
fallout from Chernobyl. 


The experimental group consisted of 27 sheep from the 
Viadimirsk Oblast, which were divided into three 
groups. The first group received single doses of 3 mci per 
animal; the second, 15, and the third, 72. Sheep from the 
Gomelsk Oblast of Belarus were used for comparison. 
These animals to a different degree were subjected to the 
“young” products of the Chernobyl explosion. 


The clinical condition, the number of leucocytes, eryth- 
rocytes, and thrombocytes, and the blood hemoglobin 
were determined. The level of thyroxine, cortisone, gas- 
trin, parathormone, and pepsinogen in the blood serum 
was also determined. Glucose, lactic acid, and urea 
concentrations and alkaline phosphatase were studied. 


It was established experimentally tnat the animals 
receiving 3 mci doses of '*'I for 7 months did not vary 
substantially from the intact animals, but growth was 
arrested at a dosage of 15 mci. At a dosage of 72 mci, 
growth was not observed. All the sheep after 2-7 months 
had depilation on the dorsal part of the neck and trunk 
and on the limbs. Two sheep died, one on the 108th and 
one on the 128th day after administration of '>'I. 


When sheep were sheared, 1.5 kg of wool per sheep was 
obtained from sheep evacuated from the 30 km zone, 
and 3.9 kg per sheep from the clean zone. The number of 
lambs produced per 100 sheep was 30 and 79 respec- 
tively. In April, 1988 about 200 head of the herd of 
17,000 sheep evacuated sheep died. After slaughter, 
sheep that received '*'I after 7 months were found to 
have connective-tissue cicatrices. Numerous lymphoid 
infiltrates were found in the liver, and in the adrenal 
glands, necrosis of the cells, and medulla and vacuole 
dystrophy of the cortex. 


The evacuated sheep had macroscopically detectable 
flaccid spleens, mucous regeneration of pericarpal and 
paranephric fatty tissue, and smoothness of the cortex 
and medulla of the kidneys. The liver increased in size. 
The thyroid gland showed fibrosis. 


Similar pathological changes were found in the biological 
effects on sheep evacuated from an irradiated area and 
sheep receiving '*'l. The pathology can be classified as 
chronic radiation sickness. 


The degree of the appearance of biological reactions 
from iodine radionuclides is related to the stable iodine 
content of the ration. If the ration contains less iodine, 
more radioiodine accumulates in the thyroid gland. 


Figure: 1; Tables: 2; References: 9 Russian, 1 Western 
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Macrotetrolide Antibiotics of Recombinant Strain 
of Streptococcus chrysomallus 


95740024A Moscow ANTIBIOTIKI I 
KHIMIOTERAPIYA in Russian Vol 38 No 7 Jul 93 
(manuscript received 24 Mar 92) pp 3-6 


[Article by T.I. Orlova, Moscow University imeni M.V. 
Lomonosov; UDC 575.24] 


[FBIS Abstract] A recombinant strain of Streptococcus 
chrysomallus designated S. chrysomallus recPro was pro- 
duced by fusing protoplasts of the twin auxotropic 
mutants S. chrysomallus BKM Ac 721 variant 1 and S. 
chrysomallus BKM Ac 1332 variant H-2. A new method 
based on extraction of a native solution of a 72- to 
96-hour culture of Streptomycetes with ethyl acetate was 
developed and used to isolate six antibiotic substances 
formed by the recombinant strain. Five of the antibiotics 
had melting points of 62-64°C and one had a melting 
point of 146-147°C. One of the lower-melting antibiotic 
substances and the higher-melting one were studied by 
ultraviolet [UV] and infrared [IR] spectroscopy, mass 
spectrometry, and thin-layer chromatography [TLC]. 
The UV spectra of substances | and 6 in methanol were 
identical to those of the macrotetrolide antibiotic non- 
actin, and their IR spectra were identical to those of 
macrotetrolides with characteristic bands at 1,050-1,021 
cm! and 1,726 cm’. The mass spectrum of substance 6 
was found to contain molecular ions with masses of 736 
and 750 M/e in the mass spectrum of substance 6, and 
molecular ions with masses of 736, 750, 765, and 778 
M/e were found in the mass spectrum of substance 1. On 
the basis of those findings, both preparations were con- 
cluded to be macrotetrolide antibiotics. Substance 6 was 
hypothesized to represent a mixture of nonactin and 
monactin, whereas substance | was hypothesized to be a 
mixture of nonactin, monactin, dinactin, and trinactin. 
Both hypotheses were confirmed by TLC. The parent 
strain of S. chryscmallus aiso synthesized a mixture of 
macrotetrolides; however, it did not contain nonactin, 
and its total level of macrotetrolide biosynthesis was less 
(by a factor of 5-7) than that of the recombinant strain. 
Figures 3, table 1; references 13: 4 Russian, 7 Western. 


Study of the Reaction of Anthrax Bacillus and 
Benzylpenicillin In Vivo and In Vitro 


95740024B Moscow ANTIBIOTIKI I 
KHIMIOTERAPIYA in Russian Vol 38 No 7 Jul 93 
(manuscript received 26 Feb 91) pp 30-33 


[Article by A.P. Pomerantsev, N.A. Shishkova, I.P. Dor- 
onin, L.V. Sukovatova, and L.I. Marinin, Applied 
Microbiology Scientific Research Institute, Obolensk, 
Moscow Oblast; UDC 616.981.51:615.779.932] 


[FBIS Abstract] The reaction of the virulent strain of 
Bacillus anthracis CH-7 with benzylpenicillin was 
studied in vivo and in vitro. The cells of B. anthracis 
CH-7 were found to contain penicillinase in a repressed 
state. Spontaneous depression of the gene resulting in 
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penicillinase synthesis was determined to occur with a 
frequency of 10°. The number of clones that grew in 
different culture media proved identical regardless of the 
amount of antibiotic (5, 10, or 15 pg/ml) present in each 
medium. One of the penicillin-resistant clones produced, 
i.e., CH-7 (Pen*), was selected for further study of its 
virulent properties. CH-7 (Pen*) was found to maintain 
its virulent properties regardless of acquisition of the 
property of penicillin resistance. Furihermore, cells of 
the strain CH-7 (Pen*) synthesized penicillinase consti- 
tutively regardless of the presence of benzylpenicillin in 
the culture medium. Further studies performed on three 
groups of rabbits with experimental anthrax established 
that penicillin’s therapeutic efficacy in cases of experi- 
mental anthrax caused by the strains CH-7 and CH-7 
(Pen*) depends largely on when treatment is initiated. 
Administration of the antibiotic in the first i2 hours 
after infection resulted in 100 percent recovery of the 
infected rabbits (group |) regardless of the anthrax stain 
with which they had been infected. It was hypothesized 
that because no clinical symptoms of infection are 
apparent during the first 12 hours after infection, the 
rabbits’ bodies still had not had sufficient time to build 
up enough anthrax bacillus for the penicillinase pro- 
duced by the strain CH-7 (Pen*) to inactivate the 
injected antibiotic. When antibiotic treatment was with- 
held until the rabbits’ body temperature had surpassed 
39°C (group 2), on the other hand, antibiotic treatment 
was much more effective in those rabbits infected with 
the strain CH-7 than in those infected with CH-7 (Pen’*). 
In the case of the group 3 rabbits, which were left 
untreated until anthrax bacillus was detected in their 
blood by microscopy, antibiotic treatment proved inef- 
fective in both those rabbits infected with the strain 
CH-7 and those infected with the strain CH-7 (Pen’*). 
Bacteremia developed in all group 3 rabbits. Figures 2, 
tables 2; references 15: 10 Russian, 5 Western. 


Efficacy of Rifampicin in the Treatment of 
Experimental Plague Infection 


957A0024C Moscow ANTIBIOTIKI I 
KHIMIOTERAPIYA in Russian Vol 38 No 7 Jul 93 
(manuscript received 28 Jun 91) pp 34-36 


[Article by L.N. Makarovskaya, A.I. Shcherbanyuk, and 
O.K. Bugayeva, Antiplague Scientific Research Institute, 
Rc stov-na-Donu; UDC 616.98:579.843.94- 
092.9-085.332-036.8-07) 


[FBIS Abstract] The efficacy of rifampicin in treating 
experimental plague infection was evaluated in a study 
involving 50 strains of plague microbe from the collec- 
tion of the living cultures museum of the Rostov Anti- 
plague Institute. Rifampicin’s activity was studied in 
vitro by the generally accepted method with an inocu- 
lating dose of 10° microbes. All results were calculated 
after the cultures had been incubated for 48 hours at 
28°C. Rifampicin’s chemotherapeutic effect was also 
studied in nonpedigree white mice (weight, 18-20 g) that 
had been infected subcutaneously with a suspension of 
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1-day agar culture of Y. pestis 363 (1/1479) in doses of 
1,250 or 12,500 times the median lethal dose. For 
prophylactic purposes, rifampicin was administered 1, 3, 
6, 24, 48, or 72 hours before the mice were infected with 
the plague microbe and 1-6 or 8 hours afterward. The 
number of injections given to each mouse varied from | 
to 2, 3, or 5, with intervals of 24-48 or 72 hours between 
injections. For therapeutic purposes, rifampicin was 
administered 24 hours after injection of the plague 
microbe and then every 24 hours for seven days. For all 
50 strains of plague studied, rifampicin’s minimal inhib- 
itory concentration [MIC] ranged from 1.6 to 6.4 g/mg. 
For most of the strains, its MIC ranged from 3.2 to 6.4 
pg/ml. When used in a dose of 50 mg/kg once a day for 
five and seven days, rifampicin resulted in 100 percent 
survival of mice receiving it prophylactically and thera- 
peutically. Doses of 25 mg/kg also proved 100 percent 
effective when administered for 7 days for purposes of 
prophylaxis and for five or seven days for purposes of 
treatment. Rifampicin’s effects proved to be long acting: 
It manifested a high prophylactic effect when adminis- 
tered two or three times at intervals of 48 and 72 hours 
between injections. Preliminary injection of rifampicin 
1, 3, 6 or 24 hours before infection prevented the 
development of plague infection in at least 80 percent of 
the white mice studied. Tables 3; references 5: 2 Russian, 
3 Western. 


Therapeutic Effect of Azlocillin and Its 
Combinations With Other Antibiotics in the 
Treatment of Experimental Plague 


957A0024D Moscow ANTIBIOTIKI I KHIMIOTERAPIYA 
in Russian Vol 38 No 7 Jul 93 pp 37-39 


[Article by Ye.l. Markovskaya, L.N. Makarovskaya, 
V.V. Ryzhkova, and V.A. Zurabyan, Antiplague Scien- 
tific Research Institute, Rostov-na-Donu; UDC 
616.981.4524615.33] 


[FBIS Abstract] Azlocillin’s therapeutic effect when used 
alone and in combination with other antibiotics in cases 
of experimental plague was examined in a study 
involving nonpedigree white mice (weighing 18-20 g 
cach) that were injected subcutaneously with a 1-day 
agar culture of Yersinia pestis 231 in a dose of 1,000 
microbe cells (125 times the median lethal dose). 
Azlocillin was administered in doses of 50, 100, 200, and 
400 mg/kg (1, 2, 4, and 8 mg per mouse). Azlocillin 
prophylaxis was initiated 6 hours after the mice had been 
infected with Y. pestis and was administered once daily 
for five-seven days when used for purposes of prophy- 
laxis and for seven-ten days when administered for 
purposes of treatment. In the experiments evaluating 
azlocillin’s use in combination with other antibiotics, the 
following doses were used (mg/kg): azlocillin, 50-100; 
amikacin, 12.5; gentamicin, 2.5; sisomicin, 1.25-2.5; 
rifampicin, 2.5-5; and doxycycline, 5-10. All drugs were 
injected every 24 hours for seven days. Mice receiving 
just one of the aforementioned drugs and mice infected 
with plague but otherwise left untreated served as con- 
trols. All animals were observed for 30 days. Azlocillin 
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manifested a high prophylactic effect. When adminis- 
tered in a dose of 400 mg/kg for five or seven days, it 
protected 90-100 percent of the mice against death from 
plague infection. The same dose (400 mg/kg) of azlocillin 
also provided the greatest therapeutic effect, 100 percent 
survival when administered for seven or 10 days. Of the 
various drug combinations involving relatively low (and 
otherwise relatively ineffective) doses of azlocillin, 
azlocillin (50-100 mg/kg) plus sisomicin (2.5 mg/kg) and 
azlocillin (SO mg/kg) plus gentamicin (2.5 mg/kg) 
resulted in statistically significant increases in survival of 
plague infection. Combined use of azlocillin (100 mg/kg) 
and amikacin (12.5 mg/kg) increased survival to 90 
percent, which was taken as evidence that the said 
combination produces a synergistic effect. A synergistic 
effect was also observed when azlocillin (SO mg/kg) was 
combined with rifampicin (2.5 mg/kg), and a statistically 
significant increase in survival was achieved when 
azlocillin (50 mg/kg) was combined with doxycycline (10 
mg/kg). Use of azlocillin in combination with all of the 
antibiotics tested resulted in statistically significant 
increases in survival in all cases and in the manifestation 
of a synergistic effect in two cases, i.e., azlocillin plus 
rifampicin and azlocillin plus amikacin. Tables 3; 
references 5: 3 Russian, 2 Western. 


Actinomycete Plasmid and Integrative Vectors 
Based on DNA of Moderated Actinophage C31 
Determining Limitation of Lytic Development of 
Phage C31 Independent of Receptor 


957A0026A Moscow ANTIBIOTIKI I 
KHIMIOTERAPIYA in Russian Vol 39 No 5 May 94 
(manuscript received 31 May 94) pp 3-11 


[Article by I.A. Sladkova and A.V. Orekhov, Genetics 
and Selection of Commercial Microorganisms Institute, 
Moscow; UDC 579.25:579.873.11] 


[FBIS Abstract] Bireplicon plasmids were constructed 
that consisted of DNA of the streptomycete plasmid 
plJ702, the Escherichia coli plasmid pUC19, and the 
C31 actinophage genome fragment encoding the func- 
tion of site-specific integration into the chromosome. 
Three types of recombinant plasmids were used to study 
the functional activity of the integrative region of the 
DNA of actinophage C31: 1) E. coli plasmids (pSI19, 
pSI20, pSi33, pSI35, pSI38, and pSI39) consisting of 
DNA of the plasmid pUC19, the actinomycete gene tsr 
that is resistant to thiostreptone, and various fragments 
of the phage genome from the integrative region; 2) the 
bireplicon E. coli-streptomyces vectors pS116, pSI43, 
pSI45, pS146, pSI48, pS149, pSI50, and pSI51; and 3) 
derivatives of the plasmid plJ702 with various DNA 
fragments of C3! inserted in them (i.e., pVG222, 
pVG225, pVG226, pVG227, and pVG228). Of the plas- 
mids of the first type, pSI19, pS120, pS133, and pSI35 
transformed Streptomyces lividans TK64 to a state of 
thiostreptone resistance. Despite the fact that they are E. 
coli plasmids and do not contain an actinomycete repli- 
con, the efficiency of transformation using their DNA 
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was only a few times lower than that achieved by using 
DNA of the plasmid p1J702. Most of the plasmids of the 
third type, i.e., p¥G225, pVG227, and PVG228, trans- 
formed S. lividans TK64 about as efficiently as DNA of 
the plasmid plJ702. The transformation efficiency of 
pVG226 was about 5 times less. Of the plasmids of the 
second type, pSI142 and pSI43 did not transform S. 
lividans TK64. DNA transformation activity was found 
to depend on the relative orientations of the blocks used 
to construct the bireplicon plasmids and was concluded 
to also likely depend on the structural stability of the 
plasmids in S. lividans. The studies thus established that 
phage C31 and a number of its mutants do not multiply 
in strains of S. lividans TK64 containing integrative 
vectors. The region determining limitation of the lytic 
development of phage C31 was localized by deletion 
analysis of the bireplicon plasmids and was found to be 
a 1.3-kb fragment of the C31 genome whose right end 
maps at a distance of 0.2 kb from the right end of the 
linear molecules of the phage DNA. Figure !, tables 2; 
references 30: 8 Russian, 22 Western. 


Sensitivity of Pseudomonas mallei to Tetracyclines 
and Their Efficacy in Treating Experimental 
Glanders 

957A0026B Moscow ANTIBIOTIKI I 
KHIMIOTERAPIYA in Russian Vol 39 No 5 May 94 
(manuscript received 20 Oct 93) pp 33-37 


[Article by V.P. Batmanov, Volgog:ad Antiplague Scien- 
tific Research Institute, UDC 616.98:579.841.11] 


[FBIS Abstract] A study examined the sensitivity of eight 
strains of Pseudomonas mallei to the tetracyclines 
minocycline, doxycycline, methacycline, and chlortetra- 
cycline and the said tetracyclines’ efficacy in the treat- 
ment of experimental glanders. First, the minimum 
bactericidal concentrations and minimal inhibitory con- 
centrations of minocycline, doxycycline, methacycline, 
and chlortetracycline were determined in Difco antibi- 
otic medium 3. Experiments performed with eight 
strains of P. mallei (Ivanovich, Budapest, P-1, II, Z-12, 
Ts-4, Ts-5, and 10230) established that the minimum 
bactericidal concentration of minocycline, doxycycline, 
and methacycline are two to four times higher than their 
minimal inhibitory concentrations for all strains of P. 
mallei, whereas the minimum bactericidal concentration 
of chlortetracycline is 2 to 8 times higher than its 
minimal inhibitory concentration. Next, the efficacy of 
the four tetracyclines against P. mallei was determined in 
a series of experiments performed on healthy small 
hamsters (Mesocricetus auratus). Experimental glanders 
was induced in hamsters weighing 90 to 120 g each by 
subcutaneous injection of a suspension of a I-day agar 
culture of P. mallei 10230 in a dose of 10° microbial 
bodies. When administered in doses of 0.05 to 0.1 mg to 
each hamster, minocycline proved highly effective in 
both the prevention and treatment of experimental glan- 
ders and resulted in survival rates of 60 to 100 percent in 
all of the groups of hamsters tested. A study of minocy- 
cline’s efficacy as a function of infective dose revealed 


JPRS-UST-95-011 
28 February 1995 


that when minocycline was administered prophylacti- 
cally at a dose of 0.25 mg per hamster, the medial lethal 
dose [LD.,.] of P. mallei was 10°. When minocycline was 
administered therapeutically, the LD... of P. mallei was 
6.31 x 10° microbial bodies (as opposed to 2 microbial 
bodies in untreated animals). Minocycline’s efficacy 
index thus equaled 4.3 x 10° when it was administered 
prophylactically and 2.7 x 10° when it was administered 
therapeutically. When doxycycline was administered 
prophylactically in a dose of 0.25 mg per hamster, the 
LD,, of P. mallei was determined to be 1.25 x 10° 
microbial bodies (as opposed to 4.6 microbial bodies for 
untreated hamsters). Doxycycline’s efficacy index (when 
administered both prophylactically and therapeutically) 
was calculated as 2.7 x 10*. Methacycline did not prove 
effective in treating experiment glanders in doses of 0.25, 
0.5, or 1 mg per hamster. The LD, of P. mallei was 
determined to be 10° in hamsters receiving chlortetracy- 
cline prophylactically and 1.25 x 10° in hamsters treated 
with chlortetracycline. Chlortetracycline’s was thus 
determined to have an efficacy index of 2.1 x 10* when 
administered prophylactically and 2.7 x 10° when 
administered therapeutically. Thus of the four tetracy- 
clines studied, minocycline was most effective in the 
prophylaxis and treatment of experiment glanders, dox- 
ycycline and chlortetracycline were both less effective 
than minocycline (and about equal in effectiveness to 
one another), and methacycline was ineffective in 
treating glanders. Tables 5; references 15: 8 Russian, 7 
Western. 


Use of Quinolones in Combination With Other 
Antib in the Treatment of Experimental 
Plague Infection 


957A0026C Moscow ANTIBIOTIKI I 
KHIMIOTERAPIYA in Russian Vol 39 No 5 May 94 
(manuscript received 10 Dec 93) pp 38-40 


{Article by A.I. Shcherbanyuk, I.V. Kasatkin, and 
I.V. Ryzhko, Antiplague Scientific Research Institute, 
Rostov-na-Donu; UDC 547.831.9:615.33:616.9] 


[FBIS Abstract] The efficacy of fluoroquinolones (cipro- 
floxacin and pefloxacin) with B-lactams (ampicillin, 
azlocillin, and cefotaxime), aminoglycosides (amikacin), 
and rifampicin was examined in experiments performed 
on white mice that had been subcutaneously infected 
with Yersinia pestis 231 in a dose of 10* microbial cells 
(1,250 times the median lethal dose). Combined use of 
pefloxacin in a dose of 8 mg/kg and cefotaxime in doses 
of 50 to 100 mg/kg resulted in a survival rate near 100 
percent, whereas when used alone, the two drugs resulted 
in survival rates not exceeding 50 percent. When used 
alone in a dose of 6.25 mg/kg, amikacin proved ineffec- 
tive in mice suffering from plague; however, 6.25 mg/kg 
amikacin in combination with 8 mg/kg pefloxacin pro- 
tected 90 percent of the plague-infected mice against 
death. Furthermore, 100 percent of all mice treated with 
the combination of 12.5 mg/kg amikacin and 8 mg/kg 
pefloxacin recovered. Parenteral use of ciprofloxacin at 
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relatively ineffective doses of 0.125 to 0.25 mg/kg in 
combination with analogous doses of cefotaxime (25-50 
mg/kg) resulted in a statistically significant increase in 
survival. An even more dramatic effect was achieved by 
combining ciprofloxacin with amikacin: When adminis- 
tered alone in doses of 6.25 to 12.5 mg/kg, amikacin 
protected only 10-30 percent of the mice from death. 
When administered in combination with ciprofloxacin, 
however, amikacin protected 60 to 100 percent of the 
white mice. Similar results were obtained by combining 
ciprofloxacin and rifampicin. A synergistic effect was 
not achieved by combining ciprofloxacin with azlocillin; 
however, combined use of the two drugs did not result in 
any decrease in therapeutic effect. When used together in 
doses that would not protect white mice from death from 
plague if either drug was used alone, the combination of 
ciprofloxacin plus ampicillin resulted in the survival of 
60 percent of the plague-infected mice. The feasibility of 
combining fluoroquinolones (specifically, ciprofloxacin 
and pefloxacin) with representative B-lactams, aminogly- 
cosides, and rifampicin was thus confirmed. Tables 3; 
references 8: 1 Russian, 7 Western. 


Method of Successive Administration of Antibiotics 
as fag Treatment of Experimental Plague in 
te 


957A40026D Moscow ANTIBIOTIKI I 
KHIMIOTERAPIYA in Russian Vol 39 No 5 May 94 
pp 41-44 


[Article by L.N. Makarovskaya, L.A. Tinker, Ye.I. Mark- 
ovskaya, and V.A. Zarabyan, Antiplague Scientific 
Research Institute, Rostov-na-Donu; UDC 
615.33:616.9] 


[FBIS Abstract] A study assessed the efficacy of succes- 
sive administration of aritibiotics in the preventive treat- 
ment of experimental plague in nonpedigree white mice. 
The mice, which weighed 18 to 20 g each, were infected 
subcutaneously with a one-day agar suspension of Yers- 
inia pestis 363 (1/1479) in a dose of 1,000 microbial 
bodies (which is 125 times the median lethal dose). Six to 
8 hours after the mice had been infected with the plague 
microbe, preventive treatment was initiated by injecting 
them with one of the following drugs affecting the 
bacteria’s cell wall or cytoplasmic membrane: ampicillin, 
azlocillin, and polymyxin. The mice were then adminis- 
tered rifampicin either 18 and 42 or 6, 24, and 48 hours 
thereafter. The rifampicin, ampicillin, and azlocillin 
were administered in doses of 125 mg/kg each, and 
polymyxin was administered in a dose of 125 U/kg. The 
mice in the control groups received the aforesaid drugs 
either singly or else together with rifampicin injected at 
the same intervals followed by ampicillin, azlocillin, or 
po'ymyxin. All of the mice were observed for 30 days. 
Cne-time injection of ampicillin or azlocillin 6 hours 
after the mice had been injected with Y. pestis followed 
by rifampicin 42 hours thereafter resulted in survival 
rates of 70 to 90 percent. Practically all of the mice died, 
however, when the interval between injection of ampi- 
cillin/azlocillin and rifampicin was shortened to 18 
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hours or when the ampicillin/azlocillin and rifampicin 
were injected simultaneously. A similar result (only 10 
percent survival) was obtained in mice injected first with 
rifampicin and then with either ampicillin or azlocillin 
42 hours thereafter. In mice given two injections of 
rifampicin at intervals of 18 or 42 hours, survival ranged 
from 10 to 30 percent. All of the mice receiving only 
azlocillin or ampicillin died. In experiments in which 
ampicillin or azlocillin was administered 18 hours after 
the Y. pestis and rifampicin was administered 42 hours 
after the ampicillin or azlocillin, 80 to 85 percent of the 
mice survived. Similar results (90 percent survival) were 
obtained in experiments in which injections of poly- 
myxin B were followed by rifampicin after 42 hours. In 
mice receiving polymyxin B 18 hours after Y. pestis and 
rifampicin 48 hours thereafter, survival reached 80 per- 
cent. None of the other drug administration regimens 
tested (simultaneous injection of the antibiotics, use of 
an antibiotic twice in a monotherapy regimen, injection 
of rifampicin before polymyxin) resulted in an increase 
in survival rates. The experiments thus established that 
injection of a B-lactam antibiotic or polymyxin B fol- 
lowed by rifampicin significantly increases the efficacy 
of preventive treatment. No explanation as to why the 
said regimen of successive administration of antibiotics 
is effective was offered. Tables 3; references 7: 5 Russian, 
2 Western. 


Inhibitors of Na,K-ATPase Membranes of Nerve 
Cells. Isolation and General Characteristics 


957A0031A Moscow BIOKHIMIYA in Russian 
Vol 59 No 3 Mar 94 (manuscript received 11 Aug 93) 
pp 389-394 


[Article by N.R. Yelayev and A.A. Baygildin, Biochem- 
istry and Cytochemistry Department, Ufa Science 
Center, Russian Academy of Sciences] 


[FBIS Abstract]The presence in nerve cells of modifiers 
of Na,K-ATPase activity (inhibitors and activators) was 
shown previously by the authors in a study of the action 
on nerve cells of pharmacologically active substances 
and neuromediators. Endogenic enzyme inhibitors have 
also been observed in other tissues. 


In this study, the homogenate of the brains highly inbred 
white rats (150-180 g) was dialyzed, dried, 

in water, and applied to a column with Sefadex gel G-25 
regulated by distilled water. Elution was conducted at a 
rate of 15 mi/hr, the optical density was recorded at 220 
nm. The material of the chromatographic fractions was 
dried in vacuo, dissolved in water, and studied for ability 
to inhibit Na,K- ATPase of brain microsomes. 


A mixture of the water-soluble substances of nerve cell 
cytoplasm was eluted from a column (G-25) in the form of 
five fractions. All the fractions to some degree possessed 
the ability to lower the Na,K-ATPase of microsomes, but 
the maximal inhibiting effect was characteristic of the 
third fraction (96 percent). This fraction was subjected to 
subsequent separation by electrophoresis. 
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In the electrophoresis of the material of the third gel- 
chromatographic fraction, a family of eight electro- 
phoretic fractions was obtained, three of which moved to 
the anode, and five to the cathode. Fractions 1, 3, 7 and 
8 showed a statistically significant effect on the activity 
of Na,K-ATPase. Fractions | and 8 proved to be salts, 
and were not studied further. Of the two electrophoretic 
fractions (3 and 7), fraction 7 was the most promising. 
with an inhibiting effect on the enzyme (50 percent). 


Repeated electrophoresis of this fraction gave, at first 
glance, an unexpected result. A family of approximately 
six subfractions was obtained, all moving to the cathode. 
Testing on microsomes showed five of them inhibit the 
enzyme; the greatest effect was shown by subfraction 5. 
Subfraction 6 contained positively charged cations (Na‘*, 
K*. These results indicate that electrophoretic fraction 7 
is unstable when stored and gives a family of derivatives. 
To solve this problem, the substance of subfraction 5 was 
subjected again to electrophoresis; reelectrophoresis of 
subfraction 5 gives four characteristic “spots”. 


Gel chromatography on a column with Sefadex G-15 of 
the reelectrophoretic subfraction 5 gave a single “peak”. 
Its molecular weight comprised approximately 190 Da. 
Consequently, its structure does not change essentially 
by the formation of derivatives. Only the dissociating 
groups apparently undergo change. This is confirmed by 
the infrared spectra of subfraction obtained by repeated 
electrophoresis of the original fraction 7. All five sub- 
stances have homologous absorption bands. 


IR-spectra showed that the molecule of the inhibitor 
contains at least one NH2 group and one CO-group. 
Probably both are part of a CONH2 amide group, and 
the inhibitor is an amide (R=-CON2. 


The nature of the R group at the present time can only be 
hypothesized. NMR indicated that the R-group may be 
morpholine or its derivative. 


The dependence of the activity of the enzyme on the 
concentration of the inhibitor is two-phase. Low concentra- 
tions (10° M and above, inhibit. In properties, the inhibitor 
from the brain is similar to heart glycosides (ouabain, 
strophanthin), although it differs from them structurally. 


A formula for the inhibitor with the enzyme is proposed: 
E...C(=O)-O’...N3°-C(=O)-R. 


The kinetic constants are found from the experimental 
data:Km for ATP in the absence of the inhibitor, 6.06 x 
10* M, Kmi for ATP in the presence of the inhibitor 
(10°M), 9 x 10*M; V for the noninhibited reactor is 
equal to 7.7, for the inhibited, -5.5; K=4 x 10- 7. The 
results obtained provide a basis for believing that the 
affinity of the inhibitor for Na,K-ATPase is greater than 
that of the substrate. 


The inhibitor has no structural analogs among currently 
known endogenous inhibitors of Na,K-ATPase. 


Figures: 6; tables: 3; references: 3 Russian 4 Western. 
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Nature of Multicomponent M-Intermediate 
Formation in the Bacteriorhodopsin Photocycle. 
II. Three Components of M- Intermediate 
Formation in the D96N Bacteriorhodopsin 
Mutant. 

95740031B Moscow BIOKHIMIYA in Russian 

Vol 59 No 3 Mar 94 (manuscript received 3 Jun 93) 
pp 395-401 


[Article by L.A. Drachev, A.D. Kaulen, and A.Yu. 
Komrakov, Institute of Physicochemical Biology imeni 
A.N. Belozerskiy, Moscow State University] 


{FBIS Abstract} Deprotonation of the chromophore group, 
which is the key stage in M-intermediate formation in the 
photocycle of wild-type bacteriorhodopsin, does not take 
place monoexponentially but is described by at least two 
components, which correspond to the decay of two L 
intermediates differing spectroscopically in the position of 
the corresponding differential maximums. 


The mutant bacteriorhodopsin D96N was selecied for 
study of M- intermediate formation, by virtue of the 
considerable differences in the rates of formation and 
decay of this intermediate. Data obtained by IR spec- 
troscopy indicated a rather complex function of aspar- 
tate-96 :n the photocycle. It initially was protonated, 
partially deprotonated at the stage of formation of the L 
intermediate, reprotonated at the M intermediate, and 
deprotonated at the stage of transition from M to N. 
Initial work with the D96N mutant made it possible to 
conclude that aspartate-96 is an intraprotein donor by 
means of which the Schiff base is reprotonated. The 
absence in bacteriorhodopsin D96N of a rapid, pH- 
independent M relaxation phase favors this hypothesis. 
However, data of a number of laboratories show a more 
complex role of aspartate-96 in the photocycle, in par- 
ticular, its possible regulatory function. Data show a 
rather strong effect of the transition of Asp96 to Asn at 
the stage of M formation, and probably, on the initial 
conformation of prote‘n, similar in its effect to the action 
of Lu** ions on wild-type bacteriorhodopsin. 


The kinetic analysis of M formation in bacteri- 
orhodopsin D96N favors the authors’ previous mecha- 
nism for M formation in wild- type bacteriorhodopsin, 
but a | ms-component in M formation made it possible 
to demonstrate clearly the correlation of the removal of 
the proton into the mediuin in the absence of a buffer 
with the conformational transition of M to M. 


The optical response of bacteriorhodopsin D96N at 400 
nm in an interval up to 40 ms after drying is in the form 
of the sum of four components: | (10 percent), 55 (23 
percent), 220 ys (42 percent); and | me (25 percent). The 
most rapid component of bacteriorhodopsin D96N and 
of wild-type bacteriorhodopsin reflects the formation of 
the L intermediate with Amax = 550 nm, and the three 
remaining components are the M intermediate. The 
components are 45-65 pis, 200-250 ps, and 0.8-1 ms. It is 
assumed that the 55- and 220 us- components of M 
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formation are the result of formation of two M’s from 
two spectrally different L’s. The first component of M 
formation dominates in the 60 ps-10 ps spectrum; the 
second, in the 300 ps-80 ps; the third, in the 3.5 ps- Ips; 
the fourth compound, | =. The component of M forma- 
tion with t = 55 ps corresponds to the decomposition of 
L with a differential maximum at 550 nm, and the 
component with t = 220 a, to the decay of L with a 
differential maximum at 530 nm; the formation of the 
third M, to the decay of L, the differential spectrum of 
which is believed to be the sum of the differential spectra 
corresponding to the decay of the first and second L with 
contribution from the first and second components in 
the formation of M. 


In the photoresponse measured at 335 nm, the | ms- 
component is presented as an additional component to 
the very rapid first two, corresponding to the transitions 
BP to K and K to L, which is analogous to the wild-type. 
However, the amplitude of this component is 30 percent 
of the total response, exceeding the contribution of the 
same component in wild-type bacteriorhodopsin. 


The kinetics of the appearance of a proton in a medium 
without a buffer, measured by means of a pyranine pH 
indicator, are identical in wild-type and mutant D96N. 
At the same time, the kinetics of the protonation of the 
pyranine anion in the presence of 4 mM Mes differs in 
these two proteins. The basic difference is that the 
mutant protein has a | ms component in addition to the 
first more rapid component which has a maximum at 
404 nm. In a medium with D7 the first two components 
slow down by a factor of 5, and the third, by a factor of 
only 3. In 80 percent glycerol, the first two are acceler- 
ated to 7 and 70 us, and the third to 2-3 ms. The first two 
components are present in M formation in wild-type 
bacteriorhodopsin. The third, the | ms component, is 
present in the form of a lag phase in the relaxation of 
responses at 400 and 520 nm and in the formation of the 
response at 335 nm—in the field of the B-band of 
retinene. The 1 ms component is also observed at 335 
nm in the mutant protein. 


The rate of appearance of a proton in a medium without 
a buffer corresponds to the rate of transition from M to 
Mm in bacteriorhodopsin. In the presence of 4 Mm Mes, 
the kinetics of 4 mM protonation of pyranine coincides 
with the kinetics of M formation. Under conditions of 
saturation with buf‘er, the kinetics of removal of a 
proton from wild-type bacteriorhodopsin contains two 
components, but from the mutant protein, three. The 
existence of a reverse transition from M to L in D96N 
bacteriorhodopsin explains the existence of the 1 ms 
component in the mutant. 


There appears to be a rather strong effect of the mutation 
of D96N on the state of M formation; Lu’ ions exert a 
powerful influence on the initial conformation of both 
types of bacteriorhodopsin. The M formation kinetics 
and the decay of the intermediate in D96N and wild-type 
bacteriorhodopsins in 80 percent glycerol can be inter- 
preted as a change in the initial conformation of the 
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protein in comparison with the conformation of wild- 
type bacteriorhodopsin under ordinary conditions (100 
mM NaCl, pti 7.0, 20°. In a 60 percent solution of 
sacchar>se and in 80 percent glycerol, the observed 
slowing of the third component cannot be explained by a 
change in the ratio of forward and reverse L to M and M 
to L reactions, inasmuch as the ratio of the amplitudes of 
all three components is unchanged. In all probability, an 
increase in viscosity or a reduction in the activity of 
water retards the transition from M to M. 


Figures: 6; references: 2 Russian, 7 Western. 


Nature of Multicomponent M-Intermediate 
Formation in the in cle. 
Ill. A Kinetic Analysis of the Effr ct of on 
the D96N Bacteriorhodopsin Pho. ocycle 


957A40031C Moscow BIOKHIMIYA in Russian 
Vol 59 No 3 Mar 94 (manuscript ceived 3 Jun 93, 
revised 09 Sep 93) pp 402- 409 


[Article by L.A. Drachev, A.D. Kaulen, and A. Yu. 
Komrakov (Institute of Physicochemical Biology imeni 
A.N. Belozerskiy, Moscow State University] 


[FBIS Abstract] M-intermediate formation in the photo- 
cycle of D96N bacteriorhodopsin has three components 
having tl = 55 ps, t2= 220 us and t3 = 1 ms (pH 7.0, 
20°C). The same components are present in 
L-intermediate decay. 


Azide was selected to study the possibility that hydrazoic 
acid could penetrate across the hydrophobic barrier and 
protonate the chromophore group, accelerating the 
decomposition of M, and make it possible to explain the 
interrelation of M intermediates in the photocycle of 
bacteriorhodopsin. 


Azide caused the protonation of all three forms of M 
intermediates simultaneously. Azide at a concentration 
of 2 M accelerates the decay of M to 20 us, and its effect 
is far from saturation because the rate of its decay is 
greater than the rate of its formation. Azide shows a 
weak effect on wild-type bacteriorhodopsin, in contrast 
to DI6N. 


An increase in the azide concentra‘ion to 3 M leads to a 
shift in the absorption spectruin of D96N bacteri- 
orhodopsin from 570 io 562 nm, but 4 M of azide at pH 
5.0 produces an irreversible denaturation of the protein. 
When the pH is raised from 5.0 to 7.0, the rate of the 
action of azide decreases with the decrease in the HN3 
concentration. 


At a pH of 5.0 in the presence of azide, M forms a 
bathoform with a differential maximum at 630 nm. At an 
azide concentration of 2 M, the rate of its formation is 
close to the rate of formation of the M intermediate in the 
absence of azide. This O-like form after | ms is converted 
to a form with a differential maximum at 638 nm. The 
formation of the bathointermediate is associated with the 
disappearance of the absorption based at 500 nm; the 
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corresponds to the decay of the L intermediate. The second 
bathointermediate with a differential maximum at 638 nm 
is formed directly from the first (disappearance of the band 
at 590-600 nm, in contrast to the disappearance at 490-510 
nm characteristic of the decay of L). The second bathoin- 
termediate with a velocity of 5 mc is converted into a form 
identical with the N intermediate. 


The immutability of the first two components of L decay 
in the presence of 1 M azide indicates two independent 
L intermediates decaying at different rates and forming 
two different M’s. By accelerating the decay of M to 20 
us, azide produces the disappearance of the third com- 
ponent of L decay and its appearance in the transition of 
the two bathoforms. The third component of the L decay 
is believed to be due to the irreversible reaction of M 
yields M’, and the first two M forms arise from the two 
forms of the L intermediate. A schematic diagram of 
these reactions is presented. 


The model of the reaction hypothesizes the existence of 
two L intermediates, from which two spectroscopically 
indistinguishable M’s are formed at different rates, and 
these are converted into the M’ form, which in the 
wild-type bacteriordopsin has the same absorption max- 
imum as the original 2 M’s, but the maximum absorp- 
tion of the mutant protein is shifted 8 nm in the short- 
wave field of the spectrum. The kinetic transition of M 
to M is well-defined in the bacteriorhodopsin D96N with 
t of transition of 1 ms. This is believed to take place 
because of the existence of the reversed reaction of M to 
L in the mutant protein. In the photocycle of wild-type 
bacteriorhodopsin the reverse reaction originates in the 
presence of Lu** ions and in 80 percent glycerol. Under 
ordinary conditions, i.e., at pH 7.0, 20°, the reverse 
reaction is either very slow or is completely absent. 
Nevertheless, in spite of the absence in clear form of the 
1 ms component in the formation of M, this component 
is evident as a lag-phase of relaxation of responses at 400 
and 520 nm and as a separate component of the increase 
in optical density at 335 nm. 


It was previously shown that the third component in M 
formation in the mutant protein strongly differs from the 
first two. Another difference appeared in the experiment 
with azide in that at one azide concentration the rate of 
protonation of the Schiff base of the first two forms of M 
is twice that of the third form. Azide shows a very weak 
action on wild-type bacteriorhodopsin, which is prob- 
ably due to the inability of hydrazoic acid to reach the 
Schiff base state. This indicates that the conformations 
of wild-type bacteriorhodopsin and the mutant D96N 
are different. 


The bathoform with a differential maximum at 638 nm 
formed from bacteriorhodopsin D96N in the presence of 
2 M azide irreversibly is converted into the intermediate 
N at 4 ms in H20 and 7-8 ms in D20, which correlates 
with the rapid component decay of M in wild-type 
bacteriorhodopsin at 7.0, decreasing by a factor of 2 in 
D2, and which corresponds to light scattering in a 
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suspension of purple membranes. Probably bacteri- 
orhodopsin during the photocycle undergoes at least two 
conformational rearrangements after | and 4 ms, which 
are as if programmed at the earlier stages of the photo- 
cycle, for example, at the stage of trans-cis-isomerization 
and do not depend on protonated or deprotonated Schiff 
base. This hypothesis requires further experiments. 


Aspartate-96 is absent in bacteriorhodopsin D96N and 
present in wild-type bacteriorhodopsin, and this may 
explain the differences in the absorption spectrum of M’ 
in D96N (404 nm) in comparison with the third form of 
M (412 nm) in the photocycle of the wild- type of 
bacteriorhodopsin under the influence of Lu** and in 
glycerol. 


Figures: 3; diagrams; 2; references: 5 Russian, 7 Western. 


Hormonal Regulation of Carbohydrate 
Metabolism in the Liver During Plague 
Intoxication 


957A0031D Moscow BIOKHIMIYA in Russian 
Vol 59 No 3 Mar 94 (manuscript received 4 Sep 93; 
revised 6 Dec 93) pp 457- 461 


[Article by T.D. Cherkasova and V.A. Yurkiv, Central 
Research Institute of Epidemiology, Moscow] 


[FBIS Abstract] The tail vein of rats (150-200g) was 
injected with 0.5 ml of a physiological solution con- 
taining 0.5 mg (LD100 of the “mouse” toxin of Yersinia 
pestis. The control animals received an equal volume of 
physiological! solution. All procedures were conducted 
under light ether anesthesia. Animals were dissected 1, 2, 
and 5 hours after introduction of the toxin; the liver was 
extracted, washed with a physiological NaCl solution, 
and frozen in liquid nitrogen. 


Introduction of the toxin reduces the glucose concentra- 
tion of blood and the glycogen content of liver tissue in 
2 hours of intoxication. After 5 hours the blood glucose 
level and liver glycogen decreased by factors of 2 and 2.6 
respectively. In this same time period the cAMP and 
cGMP content of the liver tissue decreased by factor of 
1.7 and 1.6, respectively. Isoproterenol, glucagon, gua- 
nylyl-5’-imidodiphrosphate (GIDF), and forscolin acti- 
vated adenylate cyclase (AC) liver membranes of the 
control animals by factors of 1.6, 3.8, 1.8 and 16.4, 
respectively. Basal, glucagon, GIDF, and forscolin stim- 
ulating activity of the enzyme do not change during the 
dynamics of intoxication. The degree of activation of the 
enzyme by isoproterenol does not change in the 2 hours 
of development of the process, but in 5 hours of intoxi- 
cation the isoproterenol-stimulated activity of AC prac- 
tically does not differ from the basal in the control 
animals. These differences were not related to a change 
in Km for ATP and the change in the pH optimum of the 
adenylate cyclase reaction; they also are not accompa- 
nied by a change in the affinity of AC for isoproterenol. 
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The f-adrenergic receptor content of liver tissue does not 
change during the intoxication process. Affinity for the 
ligand also does not change. The amount of asubl- 
adrenergic receptors increases in | and 2 hours of 
reaction of the toxin by 35 and 53 percent, respectively. 
In the terminal stage of intoxication the number of 
al-adrenergic receptors in liver plasmatic membranes 
does not differ from that in the control rats. The affinity 
of al-adrenergic receptors for the ligand does not change 
in the intoxication process. 


Analogous dynamics are also observed in the change of 
the maximum number of M-cholinergic receptors in the 
liver after 1 and 2 hours of reaction of the toxin, the 
maximum amount of this type of receptor increases by a 
factor of 1.5 and 2, respectively. After 5 hours of 
intoxication this indicator does not differ from that of 
the control animals. The affinity of the ligands for M- 
cholinergic receptors practically is unchanged. Thus, the 
liver plasmatic membranes, in contrast to heart tissue, in 
plague intoxication do not change the number of f- 
adrenergic receptors and the regulation of the activity of 
AC by glucagon, GIDF, and forscolin. The data obtained 
make it possible to conclude that plague toxin does not 
affect the properties of active nucleotide- binding pro- 
tein and the catalytic subunits of the adenylate cyclase 
complex and does not destroy the regulation of this 
system by glucagon. Apparently, plague toxin is not a 
specific blocker of B-adrenergic receptors in the liver, 
and this effect is not due to the inaction of different 
components of the adenylate cyclase complex, as previ- 
ously believed. The decrease in the sensitivity of the 
enzyme to isoproterenol may be due to the disturbance 
of the conjugation of the B-receptors with the nucleotide- 
binding protein of the adenylate cyclase complex pro- 
duced by changes in the protein-lipid hepatocyte matrix. 


It should be stressed that a drop in the level of cAMP in 
the liver tissue was not observed; in addition, at the 
terminal stage of intoxication, the cyclic nucleotide 
content was higher by a factor of 1.8 compared to the 
indicator for the control animals. 


It is well-known that adrenaline stimulates glycogenol- 
ysis in the liver, acting both through B-receptors conju- 
gated with AC and through al receptors bound with the 
phosphoinositide ring and calcium ions. The number of 
al-adrenergic receptors increases for | hour after intox- 
ication and gradually is reduced to the control level; this 
is believed to be an adaptive mechanism. 


Thus, plague intoxication does not inhibit the hormonal 
regulation of glycogenolysis and glucogenesis by cAMP- 
dependent and Ca’*-mobilizing systems; this differs 
from the effect of the toxin on the mechanism of the 
action of the lymphocytosis-stimulating factor of B. 
pertussis gram- negative on carbohydrate metabolism. 


In the liver the increase in the number of membrane 
M!-cholinergic receptors is accompanied by a decrease 
in the intracellular level of cGMP. 
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Therefore, the biochemical mechanisms forming the 
basis for disturbance of carbohydrate metabolism from 
plague intoxication are not due to disturbance of cAMP- 
dependent hormonal regulation of glycogenolysis and 
glucogenesis in the liver. Apparently, the toxin disturbs 
carbohydrate homeostasis by direct inhibition of glucose 
synthesis enzymes in the liver. Such a mechanism for 
development of hypoglycemia because of blocking of 
phosphoenolpyruvate carboxylase in the liver has been 
shown by the action of a number of endotoxins of 
gram-negative bacteria. 


Tables: 3; references: 7 Russian, 17 Western. 


Interaction of Palmitic Acid With ADP/ATP 
Antiporter Inserted Into Liposomes 


95740039A Moscow BIOKHIMIYA in Russian 
Vol 59 No I Jan 94 (manuscript received 17 May 93; 
after revision 15 Jun 93) pp 3-10 


[Article by A.Yu. Andreyev, V.P. Skulachev, and I.M. 
Tikhonova, Physicochemical Biology Institute imeni 
A.N. Belozerskiy, Moscow State University, Nioscow; 
UDC 577.352.4} 


[FBIS Abstract] A study examined the process of trans- 
port of adenine nucleotides in a model system of “‘chi- 
meral” proteoliposomes containing adenosine diphos- 
phate [ADP}/adenosine triphosphate [ATP] antiporter 
and the light-dependent membrane potential generator 
bacteriorhodopsin. “Chimeral” proteoliposomes were 
obtained from monomerized bacteriorhodopsin. 
Exchange of adenine nucleotides in the reconstructed 
system was registered on the basis of external ATP by 
using a luciferin-luciferase reagent on a luminometer 
(LKB, Sweden). Generation of bacteriorhodopsin’s 
membrane potential was induced by illuminating a sus- 
pension of “chimeral” proteoliposomes with a 2,500-W 
xenon lamp from a distance of 2 m, with aqueous 
solutions of CuSO, and K,CrO, serving as a thermal 
filter. Proton translocation and proton gradient variance 
were recorded by using a pH-sensitive pyranine (8- 
hydroxy-1,3,6-pyrenetrisulfonate) optical probe. The 
rate of ATP,,,,/ATP,,, exchange in the model system was 
found to decrease after illumination of the liposomes. 
Both the protonophore trifluoromethoxyphenylhydro- 
zonecarbonylcyanide [FCCP] and palmitic acid reversed 
this effect. In an analysis of these findings within the 
framework of thinking regarding the electrogeneity of 
nucleotide transport by the antiporter, it was hypothe- 
sized that palmitic acid increases the proteoliposomal 
membrane’s conductivity. Palmitic acid did affect the 
membrane conductivity of bacteriorhodopsin proteoli- 
posomes without the ADP/ATP antiporter. It was there- 
fore hypothesized that fatty acids increase the liposomal 
membrane’s conductivity by reacting with the ADP/ATP 
antiporter. Palmitic acid does not stimulate transport of 
nucleotides in proteoliposomes containing ADP/ATP 
antiporter in the absence of generation of the membrane 
potential. Other anionic disconnectors (e.g., 2,4- 
dinitrophenol and FCCP) produced a similar, albeit less 
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pronounced effect. Gramicidin D produced no such 
effect. The observed stimulation of transport by the 
anionic disconnectors was attributed to their interaction 
with the ADP/ATP antiporter rather than to increased 
membrane proton conductivity. Figures 6; references 40: 
6 Russian, 34 Western. 


Nature of Multiple-Component Formation of 
Intermediate M in Bacteriorhodopsin’s 
Photocycle. 1. Analysis of Wild- ype 
Bacteriorhodopsin’s Formation of Intermediate M 


957A0039B Moscow BIOKHIMIYA in Russian 
Vol 59 No I Jan 94 (manuscript received 3 Jun 93; after 
revision 9 Sep 93) pp 126-136 


[Article by L.A. Drachev, A.D. Kaulen, and A.Yu. 
Komrakov, Physicochemical Biology Institute imeni 
A.N. Belozerskiy, Moscow State University, Moscow; 
UDC 577,354.44] 


[FBIS Abstract] The formation of intermediate M by 
wild-type bacteriorhodopsin during its photocycle was 
analyzed. Previously published techniques were used to 
isolate the purpuric membranes and register the photo- 
cycle and light-dependent changes in the concentration 
of H* ions in the purpuric membrane suspension. Pyra- 
nine and n-nitrophenol were used as pH indicators. A 
neodymium laser (A,,,, = 532 nm; t,,. = 15 ns; and 
energy in a green light pulse, 20 mJ) was used to excite 
the bacteriorhodopsin. All of the experiments were per- 
formed with light-adapted purpuric membrane prepara- 
tions with a concentration of 10 uM of bacteri- 
orhodopsin in each sample. The kinetics of the 
decomposition of intermediate L and formation of inter- 
mediate M in the photocycle of wild-type bacteri- 
orhodopsin were found to be well described by the sum 
of two components with t, = 60 ps and t, = 250 ps (pH 
7.0, 20°). It was stated that the faster process corresponds 
to the decomposition of L with a differential maximum 
at 550 nm, whereas the slower processes corresponds to 
the decomposition of L with a differential maximum at 
530 nm. This pattern was said to be indicative of the 
existence of two parallel routes of formation of interme- 
diate M. In the presence of lucetium ions and in 80 
percent glycerin, a third component appeared in the 
formation of intermediate M (t, = 1 ms in the presence 
of lucetium and 2.5 ms in glycerin). In the latter case, 
decomposition of intermediate K slowed markedly, and 
the first two components of the formation of interme- 
diate M accelerated to 7 and 65 ys. Intermediate L was 
barely registered. In 100 mM of NaCl at pH 7.0, a 
component with t, = | ms was found to be present as a 
lag phase in the formation relaxation of photoresponses 
at 400 and 520 nm and as a separate component in the 
increase in optical density at 335 nm. According to the 
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proposed scheme of the formation of intermediate M by 
bacteriorhodopsin in an aqueous suspension and in the 
presence of Lu** or 80 percent glycerin, the appearance 
of a third component is due to the reverse reaction M — 
L. The isolation of the proton to the medium, which may 
be registered by a pyranine pH indicator, was found to 
have the same rate constant as the third component in 
the formation of intermediate M. li the presence of a 
buffer, the kinetics of pyranine protonation and forma- 
tion of intermediate M were identica’. It was hypothe- 
sized that discharge of the proton from the protein to the 
protein-membrane interface occurs during the L — M 
transition for both forms of intermediate M, whereas the 
proton’s exit from the protein to the protein-membrane 
interface in the absence of a buffer is the result of an M 
— M’ transition that is evidently linked to conforma- 
tional restructuring of the protein. Figures 8; references 
30: 2 Russian, 28 Western. 


Participation of Adenosine Receptors in 
Regulation of Functional Activity of Neuronal 
Chromatin by Antifeines 


957A0042A Moscow BIOKHIMIYA in Russian 
Vol 59 No 9 Sep 94 (manuscript received 23 Nov 93 
after revision 5 May 94) pp 1426-1432 


[Article by B.A. Reykhardt and O.G. Kulikova, Experi- 
mental Medicine Scientific Research Institute, Russian 
Academy of Medical Sciences; UDC 576.315.4] 


[FBIS Abstract] A study was made of the pathways of 
functional regulation of transcription activity of neu- 
ronal chromatin and with use of the memory stimulator 
ethyl norantifeine and its analogues a study also was 
made of the metabolic links participating in signal trans- 
mission from the adenosine receptors (adenylate cyclase, 
calcium- phospholipid-dependent protein kinase C). The 
biochemical conditions for the functioning of the A, and 
A, receptors of adenosine were modeled in the striatum 
and cerebral cortex of rats. It was found that in contrast 
to the nonmetabolizing adenosine derivatives (PIA, 
NECA and isobutyl methylcanthine) antifeines exert no 
influence on the adenylate cyclase via the adenosine 
receptors. No direct influence of antifeines (10°’-10°> M) 
on membrane-bound protein kinase C was discovered. 
The collected data do not make it possible to explain the 
effects of antifeines on the functional activity of chro- 
matin from the point of view of concepts on the trig- 
gering role of membrane acceptor systems. It is postu- 
lated that the detected increase in protein kinase C 
activity after 180 minutes is related to an increase in the 
synthesis of RNA and synaptosomal proteins. The 
problem of the direct regulation of the functional activity 
of brain cell chromatin by neuroactive substances is 
discussed. Figure 1; references 29: 9 Russian, 20 
Western. 
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Obtaining Liposomes From Yeast Phospholipids 


957400494 Moscow PRIKLADNAYA BIOKHIMIYA I 
MIKROBIOLOGIYA in Russian Vol 30 No 3 Mar-Apr 94 
(manuscript received 1 Jun 93) pp 430-435 


{Article by D.A. Matveyev, A.P. Belov, and M.S. 
Mosichev, Moscow State Academy of Food Production; 
UDC 577.154.001] 


{[FBIS Abstract] The possibility of using phospholipids 
extracted from the biomass of a Candida utilis culture to 
producc liposomes and encapsulate biologically active 
materials in the said phospholipid vesicles was examined 
in a series of experiments performed on C. utilis 651 
from the collection of the All-Russian Scientific 
Research Institute of Protein Synthesis. The culture was 
kept submerged for 21 days at 28-30° in a medium 
consisting of the following (g/l): Na,HPO,'12H,0, 8.7; 
KH,PO,'12H,0, 16.0; (NH,),SO,, 2.3; MgSO,'7H,0, 
0.7; yeast extract, 20.0; and ethanol, 20.0. The culture 
medium had a pH of 5.5-6.7 and a level of aeration of 
1.69 kg O,/m*/h. A inethod described in 1975 was used 
to extract the lipids from the biomass. The liposomes 
were obtained by ultrasound dispersion (using an ID-20 
ultrasonic disintegration unit, B. Brown, Germany) with 
a titanium probe. To standardize the procedure, a con- 
stant sample volume (8 ml) was used in each experiment. 
'4C.labeled atropinin, cytochrome c, and protein mix- 
ture were used to monitor the encapsulation process and 
yield of material from the liposomes. The starting cul- 
ture medium was optimized by decreasing its level of 
palmitic acid from 12.2 to 0.5 percent and increasing its 
level of oleic acid from 32.5 to 70.2 percent. After 
optimization of the culture medium, the yield of dry 
biomass was increased from 7.9 to 15.6 g of dry matter 
per liter of culture fluid, with lipids constituting 20 
percent of the dry biomass and phospholipids consti- 
tuting 77.5 percent of the total lipids. The liposomes 
produced by ultrasound dispersing at 0 and 22° were 
identical in size (3-5 jm); however, the preparation 
obtained when the system was cooled proved less stable. 
When stored, the said vesicles aggregated and merged, 
forming larger particles. Shorter periods of ultrasound 
treatment produced larger vesicles. Ultrasound disper- 
sion for 5 minutes produced 3- to 5-um round particles, 
whereas extending the ultrasound dispersion time to 10 
minutes resulted in 1- to 2-um round and rodlike parti- 
cles. Of atropinin, protein mixture, and cytochrome c, 
cytochrome c proved best suited to encapsulation in 
liposomes. This was attributed to inclusion of the pro- 
tein in both the internal aqueous phase and bilayer 
membrane of the vesicle. The experiments thus con- 
firmed the possibility of obtaining liposomes from phos- 
pholipids extracted from C. utilis 65i and encapsulating 
various materials in them. Tables 4; references 11: 6 
Russian, 5 Western. 
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Degradation of Rye Straw and Flax Scutch 
Lignins by Mycelial Fungi Under Conditions of 
Submerged Fermentation 


957A0049B Moscow PRIKLADNAYA BIOKHIMIYA I 
MIKROBIOLOGIYA in Russian Vol 30 No 3 Mar-Apr 94 
(manuscript received 17 Mar 93) pp 403-409 


[Article by V.V. Shcherba, Microbiology Institute, Bye- 
larusian Academy of Sciences, Minsk; UDC 674.038. 16] 


[FBIS Abstract] Alterations in the composition of rye 
straw and flax scutch lignins under the effects of macro- 
and micromycetes and conditions of submerged fermen- 
tation were examined. The following fungi were cultured 
together with the lignins: Penicillium verruculosum, 
Alternaria alternata, Aspergillus carbonarius, and Cori- 
olus hirsutus. The compositions of the native and fer- 
mented substrates were determined by chromatography 
with a Khrom-5 chromatograph at temperatures of 110 
to 170° (increasing at rate of 6 °/min) and 170 to 225° 
(increasing at a rate of 3°/min). Sterilizing the culture 
media resulted in an decrease in the concentration of 
oxygen and increase in the concentration of carbon in 
both types of lignin. Adding the fungi to the plant 
substrates resulted in an increase in the concentration of 
oxygen in the lignins and a sirnultaneous decrease in the 
concentrations of carbon contained in them. The flax 
scutch lignin was most affected by the fungi: The fungi 
resulted in an increase in its oxygen concentration of 
7.2-10.9 percent. After addition of the fungi to the 
culture medium, the oxygen concentration of the rye 
straw lignin increased by 6.7-8.8 percent. Destruction of 
the lignin by the mycelial fungi resulted not just in a 
change in the elemental composition of the polymer but 
also in a change in the amount of functional groups 
contained in it. Methoxyl groups were present in the 
bioprocessed rye straw lignin in a concentration of 
11.98-12.0 percent and in the flax scutch lignin in a 
concentration of 7.21-8.78 percent. The flax scutch 
lignin underwent the most active demethoxylation. The 
demethoxylation process did not depend on the type of 
fungus (macro- versus micromycete) added to the culture 
medium. It was concluded that when micro- and macro- 
mycetes are grown on rye straw and flax scutch under 
conditions of submerged fermentation, significant 
changes occur in the composition of the substrates’ 
lignins as a result of demethoxylation, dehydrogentation, 
and oxidative destruction of B- and y-carbon atoms of 
the propanoic chain. In addition, splitting of the 
intramolecular bonds in the lignin macromolecule leads 
to the formation of monomers that are easily broken 
down by oxidative enzymes and subsequently metabo- 
lized. Figure 1, tables 4; references 11: 10 Russian, 1 
Western. 
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Changes in Mycelial Mi sms Sues & 
Factors Associated With the Conditions of Space Flight 


957A0049C Moscow PRIKLADNAYA BIOKHIMIYA I 
MIKROBIOLOGIYA in Russian Vol 30 No 3 Mar-Apr 94 
(manuscript received 14 Jan 93) pp 420-424 


[Article by N.A. Aytkhozhina, O.V. Mitichkin, and T.O. 
Aubakirov, Microbiology and Virology Institute, 
Republic of Kazakhstan Academy of Sciences, Alma-Ata 
(Almaty); UDC 579.24) 


[FBIS Abstract] A study examined the effect of factors 
associated with space flight on mycelial microorganisms. 
The experiments were performed on the mycelial prokary- 
otic microorganism Streptomyces roseoflavus var. rose- 
ofungini strain 1128 IMiV and its adifferentiated 
Proactinomycetes-like variant 1-68 isolated during sec- 
ondary growth and on the mycelial eukaryotic microor- 
ganism Fusarium bulbigenum var. blasticola strain IMiV. 
One set of control cultures and five sets of experimental 
cultures were studied. The control cultures (group 1), which 
were inoculated at the same time as the experimental 
cultures, were grown on earth. The experimental cultures, 
which were all grown on an orbiting spacecraft, were each 
grown on earth for different amounts of time before being 
sent into space. The cultures in group 2 were started directly 
before the space flight began, whereas the cultures in groups 
3, 4, 5, and 6 were grown for on earth for 5, 7, 9, and 14 days 
before the spacecraft departed. The various groups of cul- 
tures were exposed to space flight conditions for 7-8 days at 
various times from October 1991 through June 1992. Once 
on the Mir space station, the Petri dishes holding all of the 
cultures were kept near the station’s mass center, where 
micro-accelerations were minimal (1 x 10° to 5 x 10° g). 
After the cultures were returned to earth, they were studied 
extensively, including under a Polyvar microscope. Despite 
the different amounts of time the various groups of cultures 
spent in space, they all shared a similar mycelial organiza- 
tion and development cycle (spore-mycelium-spore). The 
secondary growth of the individual groups of cultures was 
also analogous to that of the other groups. Phenotypical 
changes were noted in all of the strains studied. The micro- 
organisms’ ability to form secondary colonies decreased as 
the interval between seeding of each culture and start of its 
flight into space decreased. The antimicrobial spectrum of 
S. roseoflavus, which produces antifungal antibiotic, also 
changed after exposure to space flight-associated factors. 
Table |; references 8: 7 Russian, 1 Western. 


Microbial Synthesis of Lysine From Different Types 
of Fruits and Vegetables 


957A0049D Moscow PRIKLADNAYA BIOKHIMIYA I 
MIKROBIOLOGIYA in Russian Vol 30 No 3 Mar-Apr 94 
(manuscript received 19 Feb 93) pp 436-440 


[Article by L.V. Rimareva, M.B. Overchenko, T.B. 
Milyukova, V.V. Trifonova, and N.I. Ignatova, All- 
Russian Scientific Research Institute of Food Biotech- 
nology, Moscow; UDC 668.394:576.8;636.087.1] 
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[FBIS Abstract] Microbial synthesis of lysine from 
different types of fruits and vegetables was studied in a 
series experiments performed on cultures of the homo- 
serine-dependent bacterial strain Brevibacterium sp. E 
531. The cultures were grown in 750-ml Erlenmeyer 
flasks containing 25-30 ml of nutrient medium for 48-72 
hours at 30° and a pH of 6.9-7.2. The basic nutrient 
material used for the various cultures was one of the 
following fruit/vegetable materials after it had been put 
through a juice extractor: apple, watermelon, grape, 
carrot, beet, cabbage, eggplant, pepper, or tomato. In 
addition, the following mineral salts were added to the 
culture media (amounts shown represent percents): 
(NH,),SO,, 3.0; KH,PO,, 0.1; and chalk, 2.0. The 
various sources of biologically active material affecting 
lysine biosynthesis were studied. In some cases, the 
degree of utilization of organic nitrogen by the materials 
was improved by enzyme hydrolysis of the material’s 
proteins with a complex alcohol-precipitated proteolytic 
preparation obtained from the culture fluid of 
Aspergillus oryzae. Proteolysis of 20 percent aqueous 
suspensions of protein-vitamin concentrate, kidney 
beans, peas, or soy was performed by using an enzyme 
preparation calculated to have 10 units of proteolytic 
activity per gram of substrate. The material was incu- 
bated for 4 hours at 50°. The resultant enzyme lysates 
were added to the various nutrient media, which were 
inoculated with 4-6 percent seeding material. Tests 
established that the total amount of the growth- 
promoting amino acids methionine and threonine in the 
various nutrient media ranged from 14 to 80 mg/dl and 
depended on the type of fruit/vegetable used. In media 
with a low sugar content, the ratio of the total amount of 
methionine and threonine to the amount of reducing 
substances was relatively high and promoted effective 
transformation of carbohydrates to lysine. Fruits and- 
vegetables with high carbohydrate contents had to be 
supplemented by additional amino acids when used as 
nutrient media. The concentration of carbon in the 
nutrient media ranged from 2 to 10 percent. The lysine 
yields per 100 g of raw materials obtained for the various 
fruits/vegetables were as follows: apple, 22.8; water- 
melon, 20.4; grape, 24.6; carrot, 27.3; beet, 32.6; cab- 
bage, 42.1; eggplant, 38.3; pepper, 33.2; and tomato, 
34.6. Tables 4; references 3 (Russian). 


Experimental Approaches to Creating System of 
Bioindication of Detergents’ Effect on Soil 


957A0049E Moscow PRIKLADNAYA BIOKHIMIYA I 
MIKROBIOLOGIYA in Russian Vol 30 No 3 Mar-Apr 94 
(manuscript received 30 Jun 93) pp 487-492 


[Article by N.L. Rabinovich, A.P. Belov, and N.B. Gra- 
dova, Russian Chemical Technology University imeni 
D.I. Mendeleyev, Moscow, and All-Russian Scientific 
Research Institute of Protein Synthesis, Moscow; UDC 
502.7:631.461] 


[FBIS Abstract] Production of synthetic detergents is 
one type of large-scale process that can have particularly 
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adverse effects on soil. For that reason, a series of model 
experiments were performed to further the development 
of a bioindication system to monitor the effects of 
detergents on soil. The effect of detergents on the growth 
of the seeds of a number of agricultural crops and on the 
growth of the saprophytic microflora of the soil micro- 
biocenosis was studied. In other experiments, the tox- 
icity of various detergents was determined in conditions 
modeling the level of pollution by adding various con- 
centrations of synthetic detergent to culture medium in 
which Tetrachymena peryformis was being grown. Soil 
enzyme activity was determined by the standard method 
of measuring protease and cellulase activity in soil 
samples. Biodegradation of the surfactants present in 
synthetic detergents was investigated by using the radi- 
olabeled indicator '*C-sodium lauryl sulfate. In the 
experiments the following materials were used as tech- 
nogenic agents: the synthetic detergents Kristall-M and 
Lotos-avtomat, dust sampled from the gas-air emissions 
of the Volgodonsk Chemical Plant during wet scrubbing 
processes, and two surfactants used as active agents in 
synthetic detergents. The following microorganisms 
were studied: Arthrobacter sp., Arthrobacter globiformis, 
Rhodococcus erythropolis, Rhodococcus luteus, Rhodo- 
coccus terrae, Pseudomonas putida, Fusarium nivale, 
Penicillium funiculosum, Aspergillus niger, Aspergillus 
ochvaceus, Trichoderma, Streptomyces globiformis, 
Streptomyces rubiginosus, Streptomyces nashvillensis, 
Streptomyces viridosporum, Sacharomonospora, and 
Escherichia coli M-17. The experiments established that 
adding synthetic detergents to soil in concentrations 
above 0.001 g per gram of soil inhibits plant develop- 
ment. The root lengths of seedlings grown in soil to 
which synthetic detergents had been added in concentra- 
tions of 0.0005 and 0.001 g per gram of soil were 
identical to those of control plants. In some cases, adding 
the aforesaid low concentrations of synthetic detergent 
actually had a small growth-stimulating effect. All of the 
synthetic detergents and surfactants tested had an iden- 
tical effect. No statistically significant differences in the 
results obtained with different test cultures (wheat, oats, 
mustard) were found. It was concluded that a concentra- 
tion of technogenic factors equal to 0.005 g per gram of 
soil reduces the root length of seedlings by more than 20 
pecent when compared with the control plants. The 
microorganisms studied were divided into two groups on 
the basis of their sensitivity to synthetic detergents and 
surfactants. When exposed to high concentrations of 
synthetic detergents and surfactants, the bacterial strains 
tested virtually stopped growing. Among the bacterial 
strains tested, Rhodococcus erythropolis proved most 
resistant to the effects of synthetic detergent and surfac- 
tants. When subjected to low concentrations of synthetic 
detergent or surfactant, both bacteria and fungi behaved 
similarly to the control plants. Fungi remained unaf- 
fected by the surfactant sintanol [transliteration] even 
when it was used in high concentrations. Growth of the 
actinomycetes tested was more inhibited by low concen- 
trations of the synthetic detergents and surfactants 
studied than was the growth of either bacteria or fungi; 


LIFE SCIENCES 27 


however, they continued to manifest some growth in all 
of the synthetic detergent/surfactant concentrations 
studied. The half-lives of the various synthetic deter- 
gents and surfactants were determined. Because no 
single suitable bioindicator of synthetic detergents’ 
effects on the soil was found, it was recommended that 
any bioindication system developed include the fol- 
lowing components: a phytotest of native soil samples to 
which nonactive concentrations of technogenic factor 
have been introduced; compaiative evaluation of the 
populations of those bacteria that are most sensitive to 
the effects of synthetic detergents, comparative evalua- 
tion of the protease activity of native soil samples, and 
dynamic study of the biodegradation capability of sur- 
factants in soil samples to which surfactants have been 
added in concentrations determined by the phytotest to 
be inactive. Figures 2, tables 4; references 9 (Russian). 


Ideal Gene Therapy: Approaches and Prospects 


957A0053A Moscow MOLEKULYARNAYA 
BIOLOGIYA in Russian Vol 28 No 3 May-Jun 94 
(manuscript received 15 Jul 93) pp 485-495 


[Article by V.A. Lantsov, Saint Petersburg Institute of Nuclear 
Physics imeni B.P. Konstantinova, Russian Academy of Sci- 
ences, Gatchina; UDC 577.21:575.1/.2:599.9] 


[FBIS Abstract] Ideal corrective gene therapy implies 
correction of a genetic defect at the site of its localization 
on the chromosome. It can only be realized by homologic 
recombination, which presupposes that genetic informa- 
tion can be addressed at specific sites during the course 
of what has come to be known as targeted recombina- 
tion. The applied problem of corrective gene therapy is 
closely tied to basic research regarding the laws of 
homologic recombination in higher eukaryotes. The pro- 
cess of homologic recombination has been compara- 
tively well studied with respect to proeukaryotes and 
from the standpoint of genetic and biochemical aspects 
of the topic. According to current thinking, homologic 
recombination may be performed by at least two mech- 
anisms based on special recombinases in proeukaryotes: 
the adenosine triphosphate [ATP]-dependent protein 
RecA and ATP-independent renaturase (annilase). 
Eukaryotes have also been found to possess ATP- 
dependent and ATP-independent enzymes providing a 
synapse of DNA molecules and possessing DNA- 
transferase activity. Researchers have recently also dis- 
covered enzymes that are functionally similar to the 
protein RecA but that are not very similar to it from a 
structural standpoint. This finding has been cited as 
evidence in favor of the hypothesis that a number of 
known functional features of the protein RecA that result 
in such phenomena as directed filament formation in 
single- and double-stranded DNA, the unusual state of 
DNA (stretched DNA) in a protein-nucleic complex, 
formation of a triple-stranded DNA structure, and 
switching of the complementary pairing of DNA mole- 
cules within the confines of a three-stranded structure 
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are a unique set of properties that may in fact be shared 
by homologic recombinases at all levels of the organiza- 
tion of biological materials. Evidence has also been 
presented indicating that mitotic cells of higher eukary- 
Otes possess the potential for homologic recombination 
provided that the donor substrate of the recombination 
reaction meets at least the following two requirements: 
1) it is long enough and 2) it is isogeneic with the DNA 
recipient. Although scientists are only just beginning to 
understand the recombination process in higher eukary- 
otes, the information obtained thus far makes it possible 
to state that ideal gene therapy is truly promising as a 
method of correcting genetic defects by homologic 
recombination. Additional optimization of the structure 
of the donor DNA substrate in the recombination reac- 
tion must, however, also optimize the role played by 
enzymes in the said reaction. This assumes two things: 1) 
isolation and purification of homologic recombinases 
from human cells (especially miotic cells), which can 
only be accomplished by cloning and expression of the 
desired gene, and 2) development of methods of tempo- 
rary expression of recombinases in the cell. Figures 2, 
tables 2; references 81: 3 Russian, 78 Western. 


Constructing a General Consensus Matrix for the 
Recognition of Sites of 3’-Terminal Processing of 
Pre-mRNA in Vertebrates 


957A0053B Moscow MOLEKULYARNAYA 
BIOLOGIYA in Russian Vol 28 No 3 May-Jun 94 
(manuscript received 17 Feb 93) pp 511-520 


[Article by Yu.V. Kondrakhin and V.V. Shamin, 
Cytology and Genetics Institute, Siberian Department, 
Academy of Sciences, Novosibirsk; UDC 577.113.3: 
57.087.1) 


[FBIS Abstract] A generalized consensus matrix for the 
recognition of sites of 3’-terminal processing of pre- 
mRNA was constructed on the basis of a sampling of the 
sequences of 63 sites of 3’-terminal processing of pre- 
mRNA in vertebrates. The 63 fragments, which each 
contained 68 nucleotides with the 3’-terminal processing 
site at their center, were obtained from a sampling of 60 
records of the European Molecular Biology Lab [EMBL] 
bank (release 19, 1989). The absolute frequencies with 
which oligonucleotides with a length of / are encountered 
in the i-th position of the sites in one phase at the 
cleavage/polyadenylation point were calculated and used 
as the elements of the matrix. A multiplicative design in 
which the elements of the general consensus matrix serve 
as weighted factors was constructed for use in recogni- 
tion of polyadenylation sites in the nucleotide sequence. 
The value of the functional 4 was determined for all 
fragments of the nucleotide sequence with a length of o. 
Each of the said functional values was then compared 
with those of the threshold value y", which made it 
possible to determine whether the given fragments were 
processing sites. The precision of the method used to 
construct the general consensus matrix was checked by 
analyzing’ a nucleotide sequence of adenovirus Ad2 
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containing nine natural sites. According to the check 
calculations, the general consensus matrix and proposed 
calculation method result in an accuracy of better than 
95 percent when y” has a value of 1.5 x 10°'°’. It was 
speculated that the proposed approach to describing and 
diagnosing sites by using a general consensus matrix may 
also result in adequate descriptions of splicing sites 
inasmuch as they too are sites with a “fuzzily specified” 
structure. Figures 4, tables 4; references 23 (Western). 


Recombination Mechanism of Exact Excision of 
Mobile Element IS50 in Escherichia coli K12 


957A0053C Moscow MOLEKULYARNAYA 
BIOLOGIYA in Russian Vol 28 No 3, May-Jun 94 
(manuscript received 15 Jul 93) pp 563-573 


[Article by Yu.V. Kil, I. Yu. Goryshin, and V.A. Lantsov, 
St. Petersburg Institute of Nuclear Physics imeni B.P. 
Konstantinov, Academy of Sciences, Gatchina; UDC 
579.842.11] 


{[FBIS Abstract] TnS is a composite transposon in 
Escherichia coli cells whose unique unit bears the deter- 
minants of resistance to kanamycin (neomycin), bleomy- 
cin, and streptomycin. It is flanked by long (1,534-bp) 
inverted repeats known as ISSO elements. Unlike Tn5, 
transposons of the Tn9 type contain direct repeats (IS! 
elements) rather than inverted ones. Studies have dem- 
onstrated that the exact excision of transposons of the 
Tn9 type proceeds according to what has been termed a 
slippage mechanism. In an effort to determine whether 
the slippage mechanism of exact excision is common to 
all composite transposons or just to transposons of the 
Tn9 type, researchers examined the recombination 
mechanism of exact excision of the mobile element 
IS5O0 in E. coli K12 cells. The plasmid pMG! 
(pACYC184::Tn5) in which the transposon TnS is inte- 
grated into the nonencoding region between the genes fet 
and cam was used as a basis for the study structure. The 
DNA fragment flanked by Sa/I restriction sites was 
turned around, the inversion event and precision of 
ligation controlled by cleavage at the sites Bg/II and Sail. 
The said procedure resulted in selection of the trans- 
poson Tn5S containing the long direct repeats ISSOR 
and ISSOL at its ends and the gene neo and the partially 
deleted gene fet in its unique unit. The transposon Tp5S 
was transformed into IS50 by deleting the unique unit of 
Tn5S and fragments of the elements ISSOR and ISSOL at 
the sites PstI and Bgl/ll. The element ISSOR was further 
modified based on the plasmid pKG10 by making inser- 
tions and deletions within the confines of the IS element 
until the plasmids pKG101 and pKG103 were formed. 
The experiments established that exact excision of the 
mobile elements of IS50 occurs by means of a recombi- 
nation mechanism. Recombination occurs between the 
direct short repeats flanking the transposon in the trans 
position. The recombination process involves the forma- 
tion of a specialized dimer of the original plasmid and 
does not depend on the integrity of the protein RecA and 
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transposonase. The experiments further established that 
inserting an ori replication into the mobile element’s 
structure results in domination of the recombination 
mechanism of exact excision even when the transposon 
contains long inverted repeats at its ends. This domina- 
tion of the recombination mechanism was hypothesized 
to be due to inhibition of the slippage mechanism. 
Figures 7, tables 2; references 30: 4 Russian, 26 Western. 


Chimeric Toxin of Mistletoe Lectin A Subunit and 
Ricin B Subunit 


957A0053D Moscow MOLEKULYARNAYA 
BIOLOGIYA in Russian Vol 28 No 3 May-Jun 94 
(manuscript received 30 Aug 93) pp 574-579 


[Article by A.G. Tonevitskiy, A.Yu. Toptygin, LI. 
Agapov, A.T. Shamshiyev, U. Pfyuller, G.V. Yershova, 
S.A. Prokofyev, and V.A. Rakhmanova, All-Russian 
Genetics and Selection of Commercial Microorganisms 
Scientific Research Institute, Moscow; Immunology 
Institute, Russian Federation Ministry of Health, 
Moscow; and Witten/Herdecke University, Berlin, UDC 
576.8.097.29] 


[FBIS Abstract] One way of obtaining drugs with 
directed cytotoxic activity is to conjugate toxins of plant 
and bacterial origin and antibodies or other vector 
molecules capable of binding with receptor-markers on 
the cell surface. Such toxins generally consist of two 
subunits, with one serving to bind the native toxin with 
the cell surface and the the other selectively modifying 
ribosomal RNA and thereby halting protein synthesis in 
the cell. Immunotoxins are obtained by replacing the B 
subunit of the native toxin with monoclonal antibodies 
against the marker antigens on the cell surface and 
thereby induces a selective cytotoxic effect. When this is 
done, the cytotoxic activity of the conjugate is generally 
significantly weaker than that of the native toxin. In an 
effort to overcome this problem, researchers examined 
the role of the B subunit in a chimeric toxin consisting of 
a binding ricin subunit and active mistletoe lectin sub- 
unit that they produced by the method of disulfide 
exchange. Enzyme-linked immunosorbent assay of the 
chimeric toxin using immobilized acyalofetuin estab- 
lished that the newly obtained chimeric protein does not 
differ from native ricin as far as its galactose-binding 
activity is concerned. A comparison of the two toxin’s 
cytotoxic effect on cells of the Jurcat line revealed that 
the chimeric toxin is four times more toxic than native 
mistletoe lectin but less toxic than ricin. Both toxins 
were found to have an approximately equal number of 
binding sites on target cell surfaces. In the presence of 10 
mM of NH,Cl, which enhances the toxicity of some 
toxins and immunotoxins but does not affect ricin’s 
toxicity, the new chimeric toxin’s cytotoxic activity was 
equal to that of ricin. This fact was taken as an indication 


LIFE SCIENCES 29 


of the importance of the protective function of the ricin 
B subunit, which prevents degradation of the A subunit 
during the course of its passage from the cell surface to 
the site of transmembrane transfer into the cytosol. 
Figures 5; references 20: 6 Russian, 14 Western. 


Multiple Genes of 5-Endotoxins of Bacillus 
thuringiensis ssp. galleriae 


957A0053E Moscow MOLEKULYARNAYA 
BIOLOGIYA in Russian Vol 28 No 3 May-Jun 94 
(manuscript received 16 Sep 93) pp 586-594 


[Article by A.B. Shevelev, A.I. Karasin, M.A. Svarinskiy, 
R.M. Dadyrov, Ya.N. Kogan, G.G. Chestukhina, and 
V.M. Stepanov, All-Russian Genetics and Selection of 
Commercial Microorganisms Scientific Research Insti- 
tute, Moscow; UDC 577.212] 


{[FBIS Abstract] Bacillus thuringiensis ssp. galleriae is 
known as a producer of the 8-endotoxin CryIG, which in 
turn manifests unique entomospecificity with respect to 
Galleria melonella. Three genes of 5-endotoxins derived 
from Bacillus thuringiensis ssp. galleriae, namely, 
crylAb7, cryIG, and cryIX, were cloned and studied. The 
genome bank of genes based on the vector ApSL5 was 
used as the starting material for deleting and cloning the 
§-endotoxins. Deletion variants of ApOC10 (containing 
the plasmid pUC19) and the plasmids pUC18, pUC119, 
pUC1118, and pUC119 were used to subclone the DNA 
fragments. The plasmid vectors pUC18, pUC118, and 
pUC119 were used for heterologic expression of the 
cloned genes in Escherichia coli under control of a 
lactose operon promoter. To isolate the 5-endotoxin 
genes related to crylAa by hybridization methods, the 
researchers used purified EcoRI fragments of the given 
gene measuring 350 and 700 bp. Standard and unique 
oligonucleotide primers were used to sequence the 
plasmid DNA. The recombinant 5-endotoxins were ana- 
lyzed by the Western blot technique. Partial sequencing 
and restrictase mapping established the identify of the 
3’-terminal portions of the genes cryIX and cryIG. The 
5’-terminal half of each of the two genes was unique, 
however, and corresponded to the true toxin. Sequencing 
the 5’-terminal flank of cryIX did not reveal the charac- 
teristic elements of a translation initiation site, which 
was interpreted as an indication that it is a naturally 
nonfunctional gene. cryIG and cryIX were shown to be 
located in clusters. The fact that the 5’-terminal flank of 
cryIG contains no promoter-like structure led the 
researchers to hypothesize the continuous transcription 
of cryIG and crylX from a single promoter. The 3’- 
terminal parts of the genes cryIX and cryIG (each being 
2 kb long) were found to be highly similar to one another. 
This led the researchers to hypothesize that the act of 
recombination is involved in the origin of. both genes. 
Figures 3; references 16: 3 Russian, 13 Western. 
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[Article by V.Ye. Karapetyan, A.Sh. Parsadanyan, and 
A.A. Galoyan, Biochemistry Institute, Republic of 
Armenia Academy of Sciences, Yerevan; UDC 
§77.212.175.3] 


[FBIS Abstract] Adrenocorticotropic hormone [ACTH] 
is a peptide consisting of 39 amino acid radicals that is 
formed from a large protein precursor of proopiomel- 
anocortin as a result of posttranslational processing. 
ACTH stimulates the biosynthesis and secretion of cor- 
ticosteroids in the adrenal cortex, is a melanocyte stim- 
ulator, and affects lipid exchange. At the present time, 
chemical synthesis of ACTH is a laborious and expen- 
sive process. One possible alternative approach is to 
synthesize it in microorganism cells by genetic engi- 
neering techniques. In a study conducted to assess the 
feasibility of one such technique, Escherichia coli strains 
producing human ACTH in the form of a hybrid with 
Staphylococcus aureus protein A were produced and 
studied. The E. coli strains HB 101, BMH 71-18, MC-2, 
MCS-2, MK-1, MP4-2, and M-6 were used as recipients. 
The plasmids pAP18, pAP18-16, and pAP18-6 were 
used to construct the recombinant plasmids for expres- 
sion of the human ACTH gene. A sequence encoding 
human ACTH was produced by replacing Gin by Glu in 
position 33 of the sequence encoding bovine ACTH. The 
restrictases BamHI and PstI were used to isolate the 
DNA fragment coding the bovine ACTH sequence from 
the plasmids pUC19/bACTH,, pUC19/bACTH,, and 
pUC19/proACTH. It was cloned into a vector based on 
a replicative form of the bacteriophage M137g130. A 
synthetic oligonucleotide (mutagenic primer), i.e., G 
GAC GAG TCG GCT GAG GCC TTT CC) comple- 
mentary to the segment of bovine ACTH gene that 
contains the two site substitutions that make it possible 
to transform bovine ACTH into human ACTH was used 
for the site-specific mutagenesis. Previously produced 
structures containing derivatives of S. aureus protein A 
were used as vectors for expression of human ACTH in 
the E. coli strains. The resultant hybrid protein was 
purified by affine chromatography. The level of expres- 
sion of the hybrid protein ranged from 6 to 8 mg/L of 
bacterial culture. A large part of the synthesized protein 
was found to be secreted into the periplasm, and in 
strains with reduced protease activity, the constructed 
secretor vector systems significantly intensified the 
expression and yield of a large part of the hybrid protein 
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in the culture liquid. The newly produced hybrid protein 
was split into protein A and human ACTH by specific 
hydrolysis. High-performance liquid chromatography 
established that the amino acid composition of purified 
samples of the new hybrid protein is identical to that of 
authentic ACTH. Figures 6; references 19: 5 Russian, 14 
Western. 


Recombinant Mouse Cell Lines Transformed by 

Various Vectors Based on Bovine Papillomavirus 

Type 1 and Expressing Human Plasminogen 

Tissue Activator. II. Analysis of Cell Lines 

ye ay Recombinant Tissue-Type Plasminogen 
vator 
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[Article by S.B. Aleshkov, M.B. Ustav, and A.A. Bayev, 
Molecular Biology Institute imeni V.A. Engelgardt, Rus- 
sian Academy of Sciences, Moscow, and Estonian Bio- 
center, Estonian Academy of Sciences, Tartu; UDC 
57.085.23:577.214.625] 


[FBIS Abstract] Previously obtained recombinant C127 
mouse cell lines transformed by vectors based on the 
bovine papillomavirus BRV1 and its mutant Lx! con- 
taining a duplication of the segment LCR-E6-E7 were 
characterized. Total DNA was isolated from the cell 
mass by previously described techniques. Preparations 
of total DNA of each mouse line were hydrolyzed with 
Sali or Sall + HindIII, placed in wells in quantities of 10 
pg each, diluted in 0.9 percent agarose gel, and subjected 
to Southern blot analysis. ZnSO, and Cd(NO,), were 
used to induce tissue-type plasminogen activator [t-PA] 
expression. Expressed t-PA activity was determined by 
the fibrin-agarose plate method with successively diluted 
preparations of commercial urokinase, domestically pro- 
duced streptokinase, and t-PA produced by a previously 
characterized melanoma line serving as controls. All of 
the different types of vectors included a transcription 
unit of complementary DNA [cDNA] of human t-PA 
under the control of MT! mouse gene promoter. Vectors 
based on Lx! were shown to possess a greater number of 
intracellular copies than do analogous vectors based on 
bovine papillomavirus | [BPV1], with most of the vector 
DNA integrated into the host genome. An optimized 
procedure for inducing t-PA synthesis by cells of the line 
C1.23 was developed that resulted in an eightfold 
increase in the amount of t-PA in the culture medium. 
Native and deglygosylated versions of the recombinant 
t-PA synthesized by C1.23 cells were demonstrated to be 
virtually identical to human t-PA synthesized by 
melanoma cells. Figures 4; references 21: 4 Russian, 17 
Western. 
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Reaction of Double-Strand DNA in a System of 
Escherichia coli RecA Protein and a Modified 
Oligonucleotide Containing an Alkylating End Group 
957A0053H Moscow MOLEKULYARNAYA 
BIOLOGIYA in Russian Vol 28 No 3 May-Jun 94 
(manuscript received 25 Sep 93) pp 633-640 


[Article by Yu.N. Kosaganov, A.S. Butorin, A.A. Volodin, 
N.P. Kvitko, and V.A. Ryabinin; Molecular Genetics 
Institute, Russian Academy of Sciences, Moscow; 
Novosibirsk Institute of Bioorganic Chemistry, Siberian 
Department, Russian Academy of Sciences, Novosibirsk; 
and Vector Scientific Production Association, Molecular 
Biology Scientific Research Institute, Novosibirsk Oblast, 
Koltsovo; UDC 547.963.3] , 


[FBIS Abstract] Alkylation of double-stranded plasmid 
DNA by different-length oligonucleotides (including 
lengths complementary to the specified segment of 
pBR322 DNA) containing a chemical group alkylating the 
nitrogenous bases of DNA was studied in vitro in a 
Rec-A-dependent system of DNA recombination. The 
Rec-A protein of Escherichia coli was isolated from the E. 
coli strain KM1842. DNA of the plasmids pBR322, 
pUC19, and ColEI was isolated by the alkaline method 
and purified in CsCl. Linear double-strand pBR322 was 
obtained from the resultant preparation by processing it 
with EcoRI endonuclease. The oligonucleotides were 
labeled with °**P at their 5’-terminal, and a 4- 
[(N-2-chloroethyl-N-methylamino)benzyl] group was 
attached to their terminal 5’-phosphate. In the control 
experiments, the chemically active group was subjected to 
hydrolysis in water for 1 day so as to form a chemically 
inactive OH derivative. The modified oligonucleotides 
were incubated at 37°C with the protein Rec-A in 10 mM 
Tris-HC! buffer (containing MgCl,, adenosine triphos- 
phate [ATP], and dithiothreitol) with an ATP regenerating 
system (creatine phosphate and creatine kinase) for 10 
minutes. The double-stranded DNA was then added and 
the concentration of MgCl, increased from | mM to 12 
mM. At the end of the incubation period, the DNA-protein 
complex was broken down by a mixture of 0.5 percent 
sodium dodecylsulfate, ethylenediamine tetraacetic acid, 
and proteinase. The reaction product was studied by gel 
electrophoresis in 0.8 percent agarose and by radioautog- 
raphy. The studies established that the chemical group 
attached to the oligonucleotides does not prevent the 
formation of an RecA protein-oligonucleotide complex or 
binding of the said complex with double-stranded DNA. 
“Cross-linking” of the oligonucleotide to the double- 
stranded DNA was concluded to occur as a result of 
alkylation of the DNA’s nitrogenous bases. Cross-linking 
of the DNA and oligonucleotide derivatives took place 
when the oligonucleotides were at least 30 bases long. The 
supercoiled form of the plasmid was alkylated with a 
higher efficiency than the relaxed or linear form was. 
Binding was observed on both homologous and nonhomol- 
ogous regions of the DNA. The following two possible 
reasons for the observed nonspecific binding were dis- 
cussed: |) the oligonucleotide-RecA complex was in con- 
tact with the nonspecific regions of the double-stranded 
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DNA long enough for covalent cross-linking to occur 
regardless of the presence or absence of a region of 
homology on the double-stranded DNA, and 2) the level of 
nonspecific cross-linking may increase when a short olig- 
onucleotide is used. Figures 2; references 38: 7 Russian, 31 
Western. 


Measurement of Distances Between DNA Segments 
To Increase the Efficiency of Sequencing by 
Hybridization on an Oligonucleotide Matrix 


957400531 Moscow MOLEKULYARNAYA 
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(manuscript received 6 Oct 93) pp 652-657 


[Article by Yu.P. Lysov, A.A. Mironov, F.N. Gnuchev, 
A.A. Chernyy, and A.D. Mirzabekov, Molecular Biology 
Institute imeni V.A. Engelgardt, Russian Academy of 
Sciences, Moscow, and All-Russian Genetics and Selec- 
tion of Commercial Microorganisms Scientific Research 
Institute, Moscow; UDC 577.113.5] 


{[FBIS Abstract] Sequencing DNA by hybridization on an 
oligonucleotide matrix requires the use of a matrix of 
immobilized oligonucleotides. The method is not directly 
suitable, however, for sequencing DNA segments with 
lengthy repeating monotonous sequences. The most 
obvious direction of further developing the method, i.e., 
increasing the length of the oligonucleotides on the hybrid- 
ization matrix, is too expensive. Consequently, most 
attempts to improve the technique of sequencing by 
hybridization have focused on increasing the effective size 
of the matrix, for example, by using matrices with gapped 
oligonucleotides. All of the said attempts have focused on 
increasing the effective length of the probe (i.e., the duplex 
formed upon hybridization of the sequenced DNA frag- 
ment) without obtaining and using additional information 
about the fragment being sequenced. In a different 
approach to the problem, it has been proposed that addi- 
tional information about the distances between selected 
reference points in the fragment being sequenced be used 
to resolve ambiguity arising at branching sites. According 
the new approach, an arbitrary set of reference points may 
be used that have been obtained independently of the 
hybridization results. The reference points may also be 
calculated after analysis of the hybridization results. Each 
of these two proposed ways of obtaining information about 
the distances between selected segments within DNA frag- 
ments undergoing analysis may be implemented by pre- 
senting available techniques. Specifically, the said infor- 
mation may be obtained by digesting the DNA with a set of 
restriction endonucleases or by conducting a polymerase 
chain reaction with primers complementary to selected 
DNA regions and subsequently measuring the length of the 
resultant fragments by gel electrophoresis. This additional 
information improves the efficiency of reconstruction and, 
in many cases, solves the problem of repeating and monot- 
Onous segments in fragments undergoing analysis. The 
feasibility of the proposed approach was evaluated and 
confirmed in a computer experiment involving 19 
restrictases, 5 buffers, and 19 recognition sites. Figures 3, 
table 1; references 13: 1 Russian, 12 Western. 
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Amplification of DNA in 15-30 Minutes in 
Disposable Pipette Tips 

957A0053J Moscow MOLEKULYARNAYA 
BIOLOGIYA in Russian Vol 28 No 3 May-Jun 94 
(manuscript received 15 Sep 93) pp 665-669 


[Article by A.N. Tretyakov, V.M. Gelfand, R.A. Pantina, 
S.P. Shevtsov, and S.A. Bulat, St. Petersburg Institute of 
Nuclear Physics imeni B.P. Konstantinov, Russian 
Academy of Sciences, Gatchina; UDC 57.088] 


[FBIS Abstract} A simple method has been proposed for 
reducing the time required for polymerase chain reaction 
[PCR] to 15-30 minutes by using a thermal cycler oper- 
ating on the principle of heating and cooling a metal unit 
with cells for holding test tubes. The proposed high-speed 
thermal cycler was constructed on the basis of a series- 
produced TTs-1000-1 thermal cycler produced by IRLEN 
in St. Petersburg. In the thermal cycler, the metal unit that 
holds the test tubes is heated by a halogen lamp and cooled 
by water. To increase the rate at which the metal unit 
heats, the power of the TTs-1000-1’s heater was increased 
to 2,000 W and the metal unit’s mass was tripled. The 
metal units are cooled by tap water at a pressure of 2-3 
atm. The said changes have resulted in a thermal cycler 
capable of heating at a rate of 8°/s and cooling at a rate of 
12°/c. Thanks to their thin walls and high surface:voluine 
ratio, disposable pipette tips produced by Lenpipet in St. 
Petersburg were used to increase the rate of heating/ 
cooling of the samples undergoing analysis. The unit can 
heat/cool 20-al samples fast enough to reduce the time 
required for DNA amplification by a factor of 5-10. Tests 
in which DNA samples were amplified in a rapid cycling 
mode (30-60 s/cycle) with gene-specific and random 
primers confirmed the reliability of the modified thermal 
cycler in amplifying 200- to 1,000-bp DNA fragments 
within 15-30 minutes in all of the following variations of 
the PCR technique: PCR with universal primers [UP- 
PCR], random amplified polymorphic DNA-PCR [RAPD- 
PCR], arbitrary primed PCR [AP-PCR], and rapid PCR 
with primers based on interspersed repeated sequences. 
Figures 4; references 16: 4 Russian, 12 Western. 


Sequencing DNA by Hybridization With 
Oligonucleotides Immobilized in Gel. Chemical 
Ligation as a Way of Extending the Method’s 
Possibilities 


957400544 Moscow MOLEKULYARNAYA BIOLOGIYA 
in Russian Vol 28 No 2 Mar-Apr 94 (manuscript received 
13 Jan 92; after revision 14 Dec 93) pp 290-299 


[Article by S.A. Kuznetsova, I.E. Kanevskiy, V.A. Flo- 
rentyev, A.D. Mirzabekov, and Z.A. Shabarova, Chem- 
istry Department, Moscow State University imeni M.V. 
Lomonosov, Moscow, and Molecular Biology Institute 
imeni V.A. Engelgardt, Russian Academy of Sciences, 
Moscow; UDC 577.113.4] 


[FBIS Abstract] A series of experiments were conducted for 
the purpose of developing a method of obtaining long 
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complementary duplexes based on a DNA duplex (o!ligonu- 
cleotide probe) formed by covalent chemical attachment of 
short oligonucleotides to the oligonucleotide probe so that 
the resultant longer oligonucleotide covers a region permit- 
ting unambiguous reading of nucleic acid sequences. The 
principle of chemical ligation as developed by Shabarova 
and associates was used to construct long oligonucleotide- 
DNA duplexes. The chemical ligation procedure involved 
chemical condensation of oligonucleotide blocks oriented 
on a complementary matrix. The condensation was imple- 
mented in an aqueous medium under the effect of water- 
soluble condensing agents. The proposed method, which is 
simple and easy to use, results in product yields as high as 80 
percent depending on the nature of the nucleotide substitu- 
ent. Modified oligonucleotides containing a substituted 
pyrophosphate bond remain stable in aqueous media but 
are easily quantitatively split at the modified bond by using 
nucleophilic agents under mild reaction conditions. The 
workability of the proposed method was tested «/ith seven 
three-component model systems consisting of a heptadeca- 
nucleotide matrix, complementary oligonucleotide probes, 
and a series of pentanucleotides. The experiments were 
designed to assess the chemical ligation method’s effective- 
ness as a function of the following: structure of the center of 
synthesis of the modified internucleotide bond, thermal 
stability of the original DNA complexes, and nature of the 
nucleotide substituent. The experiments established that 
modified oligonucleotides with a pyrophosphate internucle- 
otide bond fully satisfy the requirements established for the 
long DNA duplexes that must be formed to permit 
sequencing of DNA with repeats by means of hybridization 
by synthetic oligonucleotides. The experiments further 
established that a substituted pyrophosphate internucle- 
otide bond forms with high efficiency in correctly structured 
DNA duplexes but less efficiently in duplexes with struc- 
tural defects. The efficiency of synthesis is highest when the 
bond between the phosphate group and nonnucleotide sub- 
stituent is a phosphoester bond. Such bonds were demon- 
strated to be more more labile than corresponding com- 
pounds with a phosphoamide bond. In principle, however, 
both types of substituents can be used provided that the 
unique features of each are taken into consideration. Figures 
3, table 1; references 16: 4 Russian, 12 Western. 


In Vitro Inhibition of Translation of Influenza 
Virus Protein NP mRNA by Derivatives of 
Antisense Oligonucleotide 
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[Article by T.V. Abramova, V.V. Vlasov, Ye.M. 
Ivanova, V.F. Zarytova, T.N. Fokina, Ye.I. Frolova, and 
L.V. Yurchenko, Novosibirsk Institute of Bioorganic 
Chemistry, Siberian Department, Russian Academy of 
Sciences, Novosibirsk; UDC 577.217.3/113.4] 


{FBIS Abstract] In vitro inhibition of translation of the 
messenger RNA [mRNA] of influenza virus protein NP 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 











JPRS-UST-95-011 
28 February 1995 


by derivatives of an antisense oligonucleotide comple- 
mentary to the 5’-terminal of protein NP was examined 
in an effort to find modifications that would increase the 
effectiveness of such oligonucleotides as translation 
inhibitors. In an acellular translation system of rabbit 
reticulocytes, researchers compared the inhibitory effect 
of the oligonucleotide dp, which is complementary to the 
5’-terminal of mRNA of influenza virus protein NP, 
with the effects of some of its derivatives. The deriva- 
tives were prepared by conjugation of aromatic 2- 
chloroethylamine, cholesterol, porphyrin, and phenazine 
groups to the oligonucleotide’s 5°-terminal phosphate. 
Short oligonucleotides complementary to the mRNA in 
positions 1-8 and 9-16 with a phenazinium group at the 
5’-terminal were also synthesized. The oligonucleotides’ 
and oligonucleotide derivatives’ inhibition of synthesis 
of NP influenza virus protein NP was studied by radio- 
autography after gel electrophoresis of the **S-labeled 
virus proteins. Derivatives of an oligonucleotide comple- 
mentary to the RNA of tick-borne encephalitis served as 
controls. Those conjugates that bore alkylating, choles- 
terol, and phenazinium groups had the greatest inhib- 
iting effect. The alkylating derivative of the antisense 
oligonucleotide inhibited NP protein synthesis by 66 
percent when used in a concentration of 10 uM. When 
used in concentrations of 50-75 uM, it blocked NP 
protein synthesis virtually completely and inhibited the 
synthesis of M! protein by 40-50 percent. The derivative 
of the noncomplementary oligonucleotide only reduced 
NP protein synthesis by 4-19 percent when used in 
concentrations of 25-50 4M. The cholesterol derivative 
of antisense oligonucleotide inhibited NP protein sys- 
tems by 38-73 percent when used in concentrations of 
10-50 4M; however, its specificity with respect to NP 
protein was somewhat lower than that of the alkylating 
derivative (it reduced the synthesis of M1 protein by 
33-44 percent). The cholesterol derivative on the non- 
complementary oligonucleotide proved to be a weak 
inhibitor. The porphyrin derivatives of both the comple- 
mentary and noncomplementary oligonucleotides had 
virtually no inhibitory effect on virus protein synthesis. 
The most effective of the phenazinium derivatives tested 
inhibited NP protein synthesis by 50-62 pervent. Figures 
3, tables 2; references 11: 7 Russian, 4 Western. 


Redundancy of Genetic Sequences and the Mosaic 
Structure of a Genome 

957A0054C Moscow MOLEKULYARNAYA 
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[Article by A.N. Gorban, T.G. Popova, and M.G. 
Sadovskiy, Biophysics Institute, Siberian Department, 
Russian Academy of Sciences, Krasnoyarsk, and Com- 
puter Center, Siberian Department, Russian Academy of 
Sciences, Krasnoyarsk; UDC 575.21] 


[FBIS Abstract] A new method has been proposed for 
measuring and comparing the redundancy of gene macro- 
molecules (referred to as “genetic texts”). The method 
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involves constructing a frequency-correlation dictionary for 
each specified genetic text. The said dictionary is the set of 
all words (subsequences) with lengths of | to N in the 
specified genetic text (where N is the length of the text). The 
minimum word length in the dictionary beginning with 
which all words of that length are unique (in other words, 
they are encountered exactly once each) is the measure of 
the text’s redundancy. The new method was used to conduct 
a preliminary study (in the form of a computer experiment) 
of the redundancy of a number of artificial and real genetic 
texts with different lengths and structures. The first major 
conclusion of the preliminary study was that the genetic text 
of viruses is generally (albeit not always) less redundant than 
the genetic texts of their hosts (provided that the lengths of 
the nucleic acid fragments examined are comparable). It was 
also emphasized that the cutoff length [d"] of words in a 
genetic text is an integral characteristic that is often “insen- 
sitive” to many important details of a genome’s internal 
structure. d was said to characterize the density of packing 
of genetic information in one section of a genetic text or 
another extremely precisely. It was further stated that com- 
paring the values of d of different segments of identical 
length within the confines of one and the same genetic text, 

i.e., scanning, demonstrates inhomogeneity of genetic texts 
from the standpoint of the statistical properties of their 
primary sequences. Different sites in genetic texts were said 
to contain widely differing amounts of local redundancy. 

This phenomenon was termed the “mosaic pattern” of 
genes (genetic texts). Tables 8; references 14: 9 Russian, 5 
Western. 


Model Prokaryotic Promoter. II. Functioning of 
Constructions With Mutations in the -35 Region 


957A0054D Moscow MOLEKULYARNAYA BIOLOGIYA 
in Russian Vol 28 No 2 Mar-Apr 94 (manuscript received 
22 Jan 93; after revision 16 Sep 93) pp 323-332 


[Article by O.N. Koroleva, V.N. Sergeyev, T.S. 
Oretskaya, and V.L.. Drutsa, Chemistry Department and 
Physicochemical Biology Scientific Research Institute 
imeni A.N. Belozerskiy, Moscow State University imeni 
M.V. Lomonosov, Moscow; UDC 577.113.6+577.212.2] 


[FBIS Abstract] A set of DNA duplexes whose structure 
corresponds to that of the generalized Escherichia coli 
promoter with a random hexanucleotide sequence in the 
vicinity of the -35 nucleotide were synthesized by an 
approach entailing ligation of DNA-ligase of the incom- 
plete duplex formed by a 5’-phosphorylated 24-unit 
oligonucleotide and nonphosphorylated 42-unit oligonu- 
cleotide, polymerase completion of the terminals of the 
resultant dimer, and division of the latter by the 
restrictase Hindill. The promoter activity of the syn- 
thetic duplex was tested by using a previously reported 
system based on the plasmid pHD-001-14-11 and con- 
taining a promoterless Ga/ operon in combination with 
E. coli F65°(Gaf) cells. The synthetic fragment was 
inserted into the polylinker region of the plasmid 
(located before the Gal operon). Electroporation was 
used to achieve the maximum possible number of indi- 
vidual clones. Approximately 10° colonies were 
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obtained, approximately 20 percent turned red in indi- 
cator medium, and approximately 80 percent remained 
colorless. Approximately 300 “red” (Gal*) clones and 
300 “colorless” (Gal) clones were sampled and used to 
produce two series of total DNA. In addition, plasmid 
DNA was isolated from 12 individual Gal* and 12 Gal 
clones. Polymerase chain reaction [PCR] was used to 
analyze the samples of individual and total DNA for the 
presence of synthetic fragment in the polylinker region of 
the plasmid. All of the DNA isolated from individual 
Gal* colonies contained the synthetic insert, whereas the 
DNA isolated from the Gal colonies contained no insert. 
In the case of the total Gal* DNA, a product mix formed 
that was relatively homogeneous from a size standpoint. 
In the case of the total Gal DNA, on the other hand, the 
product mix formed was extremely inhomogeneous. The 
fact that the latter mixture contained products with an 
electrophoretic mobility equal to that of the fragment 
containing the insert was taken as evidence that the 
constructed library of mutants might contain structures 
not possessing promoter properties. The primary struc- 
ture of the DNA in the vicinity of the inserts was 
determined for 12 individual Gal* clones by sequencing 
the PCR products (one of the chains had been radiola- 
beled with *?P by means of a radiolabeled primer during 
the polymerase reaction). All of the plasmids analyzed, 
with the exception of pKD1, contained unplanned muta- 
tions (mainly a 7- or 8-bp deletion) near the Smal site. It 
was concluded that this was likely a consequence of the 
incompleteness of the DNA-ligase reaction. Analysis of 
the results of S1 mapping of transcription initiation 
points in vivo in the vicinity of the synthetic inserts of 
the plasmids studied led to the conclusion that the -35 
region of prokaryotic promoters may vary significantly 
without any loss of function. Figures 6; references 23: 3 
Russian, 20 Western. 


Nucleotide Sequence of Region E1B and the 
Adjacent 3’-Terminal Segment of Region E1A of 
the SA7(C8) Simian Adenovirus Oncogene 
957A0054E Moscow MOLEKULYARNAYA 
BIOLOGIYA in Russian Vol 28 No 2 Mar-Apr 94 
(manuscript received 17 Feb 93) pp 342-349 


[Article by N.V. Sats, V.L. Surin, and A.F. Tagiyev, 
Hematology Research Center, Russian Academy of 
Medical Sciences, Moscow; UDC 577.213] 


[FBIS Abstract] The primary structures of the trans- 
forming regions E1A and EIB of simian adenovirus 
SA7(C8) were determined. The adenovirus was 
sequenced from the Ist to the 3,194th nucleotide (the 
end of region E1A and that part of region EIB that 
completely includes a structure corresponding to a 21- 
kD protein and most of a structure corresponding to a 
55-kD protein. The sequence obtained from the 1,478th 
to the 3,194th nucleotide was obtained for the first time. 
The structure and function of the sequence obtained for 
SA7(C8) were compared with those of SA7(P), which has 
previously been determined/reported for the region from 
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the Ist to the 2,338th nucleotide. Within the confines of 
the fragment from the Ist to the 1,477th nucleotide, two 
differences from the previously published structures of 
the EIA region of SA7(C8) were found, i.e., the substi- 
tution A — T in position 787 and the sequence 
TCCGCG instead of CGCGGC in positions 908-913. A 
comparison of the newly obtained sequence with data 
reported elsewhere in the literature revealed more than 
30 differences between SA7(C8) and SA7(P), including 2 
microinsertions +1 and +3 in C8 in relation to P, 1 
microdeletion (-1), and 30 nucleotide substitutions (7 
involving CG dinucleotides). The microdeletion and 
microinsertions were localized in the intron region and 
had no effect on the structure o/ the E1A proteins. Nine 
of the 30 nucleotide substitutions involved introns and 
structures between genes, and 21 involved exons (result- 
ing in amino acid substitutions in 10 of the said cases). 
The following differences between SA7(C8) and SA7(P) 
were also discovered in the E1B region: 2 oligonucleotide 
deletions in the promoter and intron sequences, 2 micro- 
insertions (+3 and +6), and 20 nucleotide substitutions 
(six involving the CG dinucleotide). Figures 2, table 1; 
references 19: 4 Russian, 15 Western. 
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Analysis of the Nucleotide 

Conservative Region of HindIllI-F, ‘N, ‘and -A 
Genome Fragments of the India-1967 Strain 
957A0054F Moscow MOLEKULYARNAYA 
BIOLOGIYA in Russian Vol 28 No 2 Mar-Apr 94 
(manuscript received 27 May 93) pp 392-406 


[Article by S.N. Shchelkunov, S.M. Resenchuk, A.V. 
Totmenin, A.A. Kolykhalov, I.V. Frolov, S.M. Dryga, 
V.V. Volchkov, V.Ye. Chizhikov, V.V. Gutorov, V.M. 
Blinov, and L.S. Sandakhchiyev, Vektor Scientific Pro- 
duction Association, Molecular Biology Scientific 


Research Institute, Koltsovo, Novosibirsk Oblast; UDC — 


578.821] 


[FBIS Abstract] That region of the genome of smallpox 
major virus bounded by the open reading frames DIR 
and A33L and having a size of 47,961 bp was sequenced 
and studied by computer analysis. The studies were 
performed on hybrid plasmids containing Hindill and 
Xhol DNA fragments from the smallpox strain India- 
1967. Forty-six potential open reading frames were iden- 
tified. A comparison of the protein sequences of the 
smallpox major strain India-1967 and vaccinia virus 
strain Copenhagen as determined by the said open 
reading frames established an extremely high degree of 
homology for the overwhelming majority of the said 
proteins. Only three proteins not having greater than 90 
percent homology were found. The only significant dif- 
ferences between smallpox major virus and vaccinia 
virus found in the DNA sequences analyzed were in the 
region encoding the A-type inclusion body protein 
(A25L-A29L for smallpox major virus). On the basis of 
existing experimental data for vaccinia virus, the 
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K major virus open reading frames FIR, F4R, 
FSR, FIR, FOR, N2L, and A32L were classified as early 
genes; F3R, F6R, F8L, FIOR, NIL, N3L, A31, A4L, 
A6L, A7L, AIOL, AI6L, A17L, A28L, A29L, and A30L 
were classified as late genes; F2L, ASR, A18R, and A24R 
were classified as early-late genes; and AIL and A2L 
were classified as intermediate genes. Experimental data 
regarding transcription time does not yet exist for the 
remaining proposed genes. Possible functions of some of 
the virus proteins analyzed were discussed. Figures 2, 
table 1; references 74: 5 Russian, 69 Western. 
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957A0054G Moscow MOLEKULYARNAYA 
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(manuscript received 27 Jul 93) pp 429-436 


[Article by S.M. Deyev, A. Liber, B.V. Radko, and O.L. 
Polyanovskiy, Molecu:ar Biology lustitute imeni V.A. 
Engelgardt, Russian Academy of Sciences, Moscow; 
UDC 577.21:577.27} 


to Abstract] A complete tandem of mouse-human 
genes was constructed that consisted of 
seid toaae of Ue ad aes Guiles ft 6 ee 
hybridoma producing antibodies to transferrin and con- 
stant human genes of the corresponding chains. Clones 
containing variable segments of the genes were obtained 
from the genome of the hybridoma PTF-02. Cells not 
synthesizing immunoglobulin chains, i.e., cells of the 
myeloma line Sp2/0 and nonlymphoid Chinese hamster 
ovary (CHO) cells, were used for the transfection. Both 
cell lines contained the semisynthetic gene of the T7 
RNA polymerase in their genomes, and both expressed 
the said polymerase stably. The tandem was inserted in 
the plasmid pGEMI under control of the T7 bacte- 
riophage RNA polymerase promoter, which contains a 
unique 23-bp sequence not found in other prokaryotic or 
eukaryotic promoters. *?P-labeled constant human ¢ and 
k genes were used as DNA probes. Rabbit antibodies to 
human immunoglobulin E, goat antibodies to the rabbit 
antibodies, and '**I-labeled protein A were used to 
identify the polypetide chains synthesized by the trans- 
fected cells. The transfected clones of the Sp2/0 and 
CHO cells synthesized «x light (25-kD) and ¢ heavy 
(70-kD) chains of immunoglobulin and the respective 
mRNAs. Both the lymphoid and nonlymphoid trans- 
fected cell lines synthesized fully active antibodies inter- 
acting with the antigen pig transferrin. Some clones 
synthesized chimeric antibodies in concentrations as 
high as 150 ng/ml. Only the lymphoid Sp2/0 cells proved 
capable of efficient secretion, however. The nonlym- 
phoid CHO cells could produce antibodies but could not 
actively secrete them. Figures 4; references 31: 
3 Russian, 28 Western. 
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Creation of Transgeneic Nicotiana tabacum anc 
Solanum tuberosum Plants Resistant to the 
Herbicide Phosphinothricin 

957A0054H Moscow MOLEKULYARNAYA 
BIOLOGIYA in Russian Vol 28 No 2 Mar-Apr 94 
(manuscript received 28 Jul 93) pp 437-443 


eee ws > Daca SA. See ane B.C. Skryabin, 
Bioengineering Center, Russian Academy of Sciences, 
Moscow; UDC 577.214.622} 


[FBIS Abstract} L-phosphinothricin, whic. is the active 
ingredient of the herbicide bialofos, is an L-glutamic acid 
analogue that produces an herbicidic effect by inhibiting 
glutamine synthetase and thereby inducing an accumu- 
lation of ammonium ions and glutamine deficiency. One 
drawback of L-phosphinothricin is its nonselectivity. 

Progress in genetic engineering has made it possible to 
think about modifying plants’ genetic makeup so as to 
make them tolerant of the effects of herbicides such as 
L-phosphinothricin. An experiment was therefore 
designed to find a way of making Nicotiana tabacum and 
Solanum tuberosum resistant tc L-phosphinothricin. 

The plasmid pBI121 was used to create a cassette for 
expression of a modified phosphinothricin acetyltrans- 
ferase (PAT or bar) gene from Streptomyces hygroscopi- 
cus. Polymerase chain reaction was used to replace the 
GTG-inducing codon contained in natural bar by ATG. 
The gene GUS in the plasmid pBI121 was replaced by a 
bar gene by processinc pBI121 with the restriction endo- 
nucleases BamHI and Ec/1361. The resultant plasmid, 
which was designated pBIBar, and a control structure 
(designated pBIK) were transferred into A. tumefaciens 
LBA4404 by conjugation. The Agrobacterium strain con- 
taining pBIBar and pBIK was then used to transform leaf 
disks of N. tabacum and stem segments of S. tuberosum 
(variety Prigozhiy-2). After the transformation process 
had been completed, !2 transgeneic tobacco plants and 3 
transgeneic potato plants were selected for further study. 
An analysis of samples of total DNA isolated from the 
transformed plants’ leaves established that integration of 
copies of the bar gene had occurred at 1-3 sites of the 
plants’ genome DNA. After the transformed tobacco and 
potato plants had been grown under greenhouse condi- 
tions for 3 months, they were treated with the commer- 
cial herbicide Basta (Hoechst AG), which contains 20 
percent D,L-phosphinothricin. The tobacco and potato 
plants were treated with 0.5 and | percent solutions of 
Basta, respectively. After 10 days, all of the control 
plants treated with the Basta died. All of the transformed 
plants, on the other hand, remained healthy and thus 
completely resistant to L-phosphinothricin. Statistical 
analysis of the F! progeny of the transformed tobacco 
plants confirmed mendelian inheritance of the inserted 
gene. Figures 6; references 32: 3 Russian, 29 Western. 
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ppesedaction of Bacillus intermedius 7P 
Ribonuclease (Binase) in Escherichia coli 
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[Article by A.A. Shulga, A.L. Okorokov, K.I. Panov, 
F.T. Kurbanov, B.K. Chernov, K.G. Skryabin, and 
M.P. Kirpichnikov, Molecular Biology Institute imeni 
V.A. Engelgardt, Moscow, and Bioengineering Center, 
Russian Academy of Sciences, Moscow; UDC 
577.113.5:616.379-006-07] 


[FBIS Abstract] Binase is an alkaline extracellular ribo- 
nuclease produced by Bacillus intermedius 7P that is a 
cyclizing ribonucleoside-3’-transferase. Binase manifests 
pronounced specificity for guanyl bases on dinucleotide 
substrates and a preference for purine bases on polynu- 
cleotide substrates. The cloning of a chromosomal gene 
of alkaline ribonuclease in Escherichia coli was reported 
in a previous publication. Now, the approach that has 
come to be know as “recombination of homologous 
genes” has been used to construct vectors for the expres- 
sion of binase in E. coli of the strain XL1-Blue. The 
recombination process, during which the barnase gene in 
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existing expression vectors was replaced by a binase 
gene, entailed the following steps: |) recloning the bar- 
nase gene from the expression vector to the vector 
M13mp18 and obtaining a single-chain DNA matrix 
containing uracyls; 2) production of a single-chain copy 
of the binase gene by polymerase chain reaction; and 3) 
directed mutagenesis of the barnase gene by using 
Kunkel’s technique and a single-chain copy of the binase 
gene as a primer. Transcription of the binase gene in the 
newly constructed vectors is directed either through a fac 
promoter or through a P, promoter of bacteriophage A 
under control of a temperature-sensitive C1857 
repressor. The latter promoter was found to result in the 
highest level of binase synthesis—up to 100 mg of 
protein per liter of bacterial culture. By locating the 
terminator on on the 3’-terminal of the gene it was 
possible to at least double the binase yield. It was 
concluded that a terminator is indeed needed at the 
3’-terminal of the binase gene and that its function is 
probably to protect the binase matrix RNA from 3’- 
5’-exonuclease degradation in vivo. A chromatographic 
method of monitoring the dynamics of binase accumu- 
lation in culture fluid was developed that does not 
involve a determination of ribonuclease activity. Figures 
7, references 23: 14 Russian, 9 Western. 
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